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© Condensed heterocyclic compounds, their production and use. 



© A condensed heterocyclic compound of the general formula: 

5 / 

Q-CONH-CH^ (I) 
Y 



0> 



wherein Q is a condensed heterocyclic group having a nitrogen atom in the bridgehead which is 
© unsubstituted or substituted, X is a hydrogen atom or a group attached through C, O, S or N, and Y is an 
(± electron attractive group, or its salt which is useful as agricultural chemicals. 
LU 
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Condensed Heterocyclic Compounds, Their Production and Use 



BACKGROUND OF THE INVENTION 



5 1 . Field of the Invention 

This invention relates to novel condensed heterocyclic compounds or salts thereof, intermediates 
thereof, method for preparing them and farming and gardening fungicide containing them. 

10 

2. Description of the Prior Art 

It has been known that some kinds of amide compounds possess fungicidal activity against pathogenic 
fungi causing various kinds of plant blight. For instance, compounds described in Japanese Patent 
75 Unexamined Publication No. 135,364/1988, EP 61836A and GB 2190375A exhibit effects against downy 
mildew fungi of a vine and cucumber and pathogenic fungi of a tomato and potato. However, it is hard to 
say that those compounds exhibit sufficient controlling effects and safety. 

Thus, it is desired to conquer the aforementioned defects, namely, to provide compounds possessing 
excellent control effects against plant blight, method for preparing those compounds and agent for 
20 controlling plant blight containing those compounds. 

Downy mildew and other blight of vegetables and fruit trees are liable to happen and spread in a time 
of much rain. Accordingly, it is required to provide compounds which are not washed away by rain (rain- 
resisting quality) and exhibit excellent effect for controlling and curing plant blight, do not damage the 
cultivating plants and show less toxicity to warm-blooded animals and fish, and also to provide a simple and 
25 easy method for preparing those compounds in high yield and to provide a useful agricultural chemical 
containing those compounds. 



SUMMARY OF THE INVENTION 

30 



The present inventors have studied intensively to attain the aforementioned problems, and suceeded in 
preparation of condensed heterocyclic compounds of the following general formula (I) and their salts and 
found that these compounds exhibit excellent effects for controlling various kinds of plant blight, especially 
35 downy mildew and blight, possess excellent rain-resisting quality, do not damage the plants and are less 
toxicity against warm-blooded animals and fish and that those compounds can be prepared by an 
Industrially advantageous method. 

Thus, the present invention relates to a condensed heterocyclic compound of the general formula: 



40 x 

Q-CONH-CH^ ( I ) 

Y 

45 



wherein Q is a condensed heterocyclic group having a nitrogen atom in the bridgehead which is 
unsubstituted or substituted, X is a hydrogen atom or a group attached through C, 0, S or N, and Y is an 
electron attractive group, and its salt 
so This invention also relates to a method for preparing a condensed heterocyclic compound (I) or its salt 
by reacting a compound of the general formula: 
Q-CO-Z (II) 

wherein Q has the same meaning as defined in the above formula (I), and Z is a leaving group, 
or its salt with a compound of the general formula: 
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H 2 N-CH 



\ 



(III) 



wherein X and Y are each as defined in the above formula (I), or its salt. 

And further, this invention relates to a farming and gardening fungicide containing a condensed 
10 heterocyclic compound of the general formula (I) or its salt. 

According to one aspect, the present invention provides a condensed heterocyclic carboxylic acid 
compound of the general formula: 
Q'-CO-Z (IV) 

wherein Q 1 is a condensed heterocyclic group having a nitrogen atom in the bridgehead as follows 



20 



25 



30 



35 




in which R 1 is an Ci-6 alky), halogen, C1-4 alkoxy, C1-* alkylthio, Cs-10 aryloxy, Cg-io arylthio, 
w alkoxycarbonyl, phenyl, substituted phenyl or aromatic heterocyclic group; R 2 and R 3 are a hydrogen, C1-6 
alkyl, halogen, nitro, amino, sulfo, mono- or di-alkylsulfamoyl, alkoxycarbonyl, formyl, cyano, phenyl, 
substituted phenyl or aromatic heterocyclic group, provided that when Q 1 is 



45 



50 




and R 1 is COOCH2CH3, either one of R 2 and R 3 is another group than hydrogen atom, and 2 is a leaving 

group; 

or its salt. 

According to another aspect, the present invention provides a process for preparing a compound of the 
general formula: 
Q 2 -CO-Z (VIII) 
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wherein Q 2 is a group of the general formula: 





V"' or | 

V H 





in which R\ R 2 and R 3 have the same meanings as defined above or its salt which comprises reacting a 
20 compound of the general formula: 



COOH 



25 




30 



35 



wherein the ring @ is a pyridine, pyridazine, pyrimidine or pyrazine group which is unsubstituted or 
substituted by an Ci-e alkyl, halogen, nitro. amino, sulfo. mono- or di-alkylsulfamoyl, alkoxycarbonyl. 
formyl. cyano, phenyl, substituted phenyl or aromatic heterocyclic group, and Z is a leaving group, 
or its salt 

with a compound of the general formula: 



40 



or 



W-CH-CO-R 



(VI) 



45 



W-CH-NHOH 



(VII) 



wherein W is a halogen atom, and R 1 and R 2 have the same meanings as defined above. 

The compounds (I) or their salts of this invention have a novel structure characterized by the 
combination of a specific group, namely, a condensed heterocyclic group having nitrogen atom in the 
so bridgehead and the carbonyl group, which is different form the known amide compounds. The compounds 
of this invention have merits that they exhibit an excellent control effect for downy mildew and blight, 
possess excellent water-resisting quality, do not damage the plants and are less toxycity against warm- 
blooded animals and fish. 



55 



PREFERRED EMBODIMENT OF THE INVENTION 
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In the above formula (I) and (II), the symbol Q means a condensed heterocyclic group having a nitrogen 
atom in the bridgehead which is unsubstituted or substituted. The condensed heterocyclic group having at 
least a nitrogen "atom in the bridgehead means a condensed heterocyclic group where the atom(s) of the 
head or end of the bridge bond, namely, both of them or either of them is a nitrogen atom, which is not 
5 ionized. The condensed heterocyclic group having a nitrogen atom in the bridgehead represented by the Q 
is a group which is formed by removing one hydrogen atom bonded to a ring-constituting carbon atom at a 
position other than the bridgehead of a condensed heterocyclic compound shown, for example, by the 
general formula: 



10 



15 



i 
i 
i 

\ a 
\ 



\ 
I 
/ 

b, 



\ a 



N 



N 



b / 



S 



wherein the rings a and b are each a N-containing heterocyclic ring which is unsubstituted or substituted. 
Those condensed heterocyclic groups can be represented, for example, by the general formula: 

20 



25 




wherein — means a chemical bond, and the other symbols are each as defined above. The preferred one is 
a group shown by the above left formula. 

The N-containing heterocyclic ring represented by the ring a and ring b means a 4 to 8-membered, 
preferably 5 to 6-membered heterocyclic ring containing 1 to 4 nitrogen atom(s). which may further contain 
1 to 3 oxygen atom(s) and/or 1 to 3 sulfur atom(s) optionally mono- or di-oxidized. Such heterocyclic ring 
may further be condensed with a 5 to 6 membered aliphatic cycle (e.g. cyclopentane, cyclohexane), 
aromatic cycle (e.g. benzene or naphthalene) or heterocycle (preferably 5 to 6-membered heterocycle). 

Among these condensed heterocyclic rings, heterocyclic groups formed by condensation of 5-mem- 
bered ring and 6-membered ring are preferable. 

In the above formula, the ring a is preferably a 5-membered heterocycle containing 1 to 3 nitrogen 
atoms, and the ring b is preferably a 6-membered heterocycle containing 1 to 2 nitrogen atoms or a 5- 
membered heterocycle containing 1 to 2 nitrogen atoms and 1 sulfur atom optionally mono- or di-oxidized. 

The rings a and b may be substituted by the same or different one to three substituents (B\ B 2 , B 3 ) as 
defined below. 

Specifically, the group represented by the general formula: 




includes the groups shown, for example, the general formulae: 

55 
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wherein A is a group forming a condensed ring at the [1 ,2] positions of the imidazole ring, A is a group 
forming a condensed ring at the [1,5] positions of the imidazole ring, A* is a group forming a condensed 
ring at the [1 ,5] positions of the pyrazole ring, A is a group forming a condensed ring at the [1 ,2]positions 
of the pyrrole ring, A*" is a group forming a condensed ring at the [3.4] positions of the triazole ring, and 
B\ B 2 and B 3 are each as defined below. 

The group A, a\ a", A~ or A™ contains 1 to 4, preferably 3 to 4 carbon atoms as the ring-constituting 
atom and may further contain 1 to 3 of nitrogen, oxygen and/or sulfur atom(s) (which may be in mono- or 
di-oxidized form). 

Among the above condensed heterocyclic groups, the groups represented by the general formulas: 



40 




are preferable. 

The group represented by the general formula: 



50 




B ' 

is more preferable. 

Examples of the condensed rings represented by 
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Examples of the condensed rings represented by 




as the skeleton of the group of the general formula: 




Examples of the condensed rings represented by 
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Examples of the condensed rings represented by 



as the skeleton of the group of the general formula; 

10 B, 



75 



20 



25 



are: 



v-W A~ 




30 




m N 



and 



Examples of the condensed rings represented by 
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40 



as the skeleton of the group of the general formula: 



45 



yJ— K 



SO 
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10 




75 More specifically, these condensed heterocyclic groups include 

imidazo[1 ,2-a]pyridine, imidazo[1 ,2-a]pyrimidine, imidazo[1 ,2-c]pyrimidin8, imidazo[1 ,2-a]pyrazine, imidazo- 
[1,2-b]pyridazine, imidazo[1,2-b](1,2,4)-triazine. imidazo[2,1-a]imidazole, imidazo[1 ,2-b]pyrazoIe, imidazo- 
[2,1 -b]thiazole, imidazo[2,1 -b](1 ,3.4)thiazole, 2,3-dihydroimidazo[2.1 -bjthiazole, pyrazolo[1 ,5-a]pyrimidine, 
pyrazolo[5,1-a]thiazole, pyrazolo[1 ,5-a]pyridine, pyrrolo[1 f 3-b]pyridine, imidazo[1,5-a]pyridine and (1,2,4)- 

20 triazolo[3,4-b]thiazole. 

On the other hand, the group represented by the general formula: 



25 

\ / 

30 

includes the groups represented, for example, by the general formulae: 



35 



40 



45 




wherein B 1 and B 2 are each as defined below. 

More specifically. 6H-(1 ,2,4)triazolo[1 ? 2-b](1 ,2,3,4)tetrazyl, 1 H-(1 ,2.4)triazolo[1 ,2-a](1 .2,4)triazyl, (1,2,3)- 
triazolo[2,1-a](1 ,2,3)triazin-4-ium, (1 f 2,4)triazolo[1 ,2-a]pyridazin-4-ium and 6H-pyrazolo[1 ,2-a](1 t 2,4,5)tetrazyl 
are exemplified. 

The substituents B 1 , B 2 and B 3 on the condensed heterocyclic group for Q may be the same or 
different each other. Examples of the substituents are hydrogen atom, nitro, amino, hydroxyl, cyano, C1-3 
acyl (formyl, etc.), carbamoyl, carboxyl, alkoxycarbonyl (e.g., C1-4 alkoxycarbonyl such as methoxycar- 
bonyl, ethoxycarbonyl, n-propoxycarbonyl, isopropoxycarbonyl, etc.), sulfo, halogen (chlorine, bromine, 
iodine, fluorine, etc.), C1-4 alkoxy (methoxy, ethoxy, propoxy, iso propoxy, butoxy, isobutoxy, sec-butoxy, 
tert-butoxy, etc.), C5-10 aryloxy (phenoxy, etc.), Cs-10 arylcarbonyl (benzoyl, etc.), C5-10 aryl (phenyl, 
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etc.). C7-10 aralkyl (benzyl, phenethyl, etc.). C3-7 cycloalkyl (cyclohexyl, etc.). C1-4 alkylthio (methylthio. 
ethylthio, propylthio, isopropylthio, butylthio, iso-butylthio. sec-butylthio, tert-butylthio, etc.). C s -ic arylthio 
(phenyithio, etc.), C7-10 aralkylthio (benzylthio, etc.), mono- or di-aikylsulfamoyl (e.g., mono- or di-Ci-4 
alkylsulfamoyl such as mono- or di-methylsulfamoyl, mono- or di-ethylsulfamoyl. mono- or di-n-propylsul- 
famoyl), C1-6 alkyl (methyl, ethyl, propyl, isopropyt, pentyl, hexyl, etc.), substituted phenyl (mono-, di-, tri or 
tetra-halogen-substituted phenyl such as 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-fluorophenyl. 4- 
bromophenyl, 2,3-dichlorophenyl. 2,4-dichlorophenyl, 2,6-dichlorophenyl, 2,4-difluorophenyl, 2,6- 
difluorophenyl, etc., mono-, di-. tri or tetra-Cw alkyl-substituted phenyl such as 2-methylphenyl, 3- 
methylphenyl, 4-ethyIphenyl, 4-isopropylphenyl, 2,4- dimethylphenyl, 2,5-dimethylphenyl, 3.4-dimethyl- 
phenyl, 2,5-diethylphenyl, 2,4,6-trimethylphenyl, etc., mono-, di-. tri- or tetra-Ci -4 alkoxy-substituted phenyl 
such as 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 3,4-dimethoxyphenyl, etc., mono-, di-, tri- or 
tetra-Ci -4 alkylthio-substituted phenyl such as 2-methylthiophenyl, 3,4-dimethylthiophenyl, etc., 2-chloro-4- 
nitrophenyl, 4-nitrophenyl, 2-methyl-4-aminophenyl, 2-bromo-4-nitrophenyl ( 2-nitro-4-methylphenyl, etc.), 
aromatic heterocyclic group (5 or 6 membered heterocyclic group such as pyridyl. furyl, thienyl, thiazolyl, 
etc.). Especially, one of B\ B 2 and B 3 is preferably Ci- & alkyl, phenyl or substituted phenyl. 

Q 1 in the above mentioned general formula (IV) means a condensed heterocyclic group having a 
nitrogen atom in the bridgehead shown by the following formula: 




The substituents R\ R 2 and R 3 are the same or different and have the same meanings as mentioned 
above but either one of R 2 and R 3 is a group other than hydrogen atom when Q 1 is 




and R 1 is COOCH 2 CH 3 . 

Examples of the substituent R 1 include the d-& alkyl, halogen, C1-4 alkoxy, C1-4 alkylthio, Cs-io 
aryloxy, Ce-10 arylthio, alkoxycarbonyl, phenyl, substituted phenyl or aromatic heterocyclic group as stated 
in the above B 1 , B 2 and B 3 . Examples of the substitutents R 2 and R 3 include hydrogen, nitro, amino, sulfo. 
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formyl, cyano or phenyl group, and also the C1-6 alkyl, halogen, mono- or di-alkylsulfamoyl, alkoxycar- 
bonyl, substituted phenyl or aromatic heterocyclic groups as stated in the above B\ B 2 and B 3 The 
substituent R 1 is preferably phenyl or a substituted phenyl. 
Preferable ones of Q 1 are q' or Q as described below. 

5 The symbol X in the general formula (I) is a hydrogen atom or a group attached through C, O t S or N 
atom. The group attached through a C atom may be an alkyl, alkenyl, haloalkyl, cycloalkyl, cycloalkenyl, 
aryl or aralkyl group or an aromatic heterocyclic group having a chemical bond at a carbon atom; the group 
attached through an 0 atom may be an alkoxy, aryloxy or araikyloxy group; the group attached through a S 
atom may be an alkylthio, arylthio or aralkylthio group; and the group attached through a N atom may be an 

io alkylamino, arylamino or aralkylamino group or an aromatic heterocyclic group having a chemical bond at a 
N atom. 

The above alkyl group and alkyl moiety of the haloalkyl, alkoxy, alkylthio and alkylamino groups include 
a straight or branched one containing 1 to 10 carbon atoms such as methyl, ethyl, propyl, isopropyl. n-butyl, 
isobutyl, sec-butyl, tert-butyl, n-pentyl, sec-pentyl, isopentyl, neopentyl, n-hexyl, isohexyl, n-octyl, n-decyl 
75 and the like. 

The above alkenyl group may be one containing 2 to 4 carbon atoms such as vinyl, allyl, 2-methalyl, 3- 
methalyl, 3-butenyl or the like. 

The above cycloalkyl group may be a 3- to 6-membered one such as cyclopropyl, cyclopentyl, 
cyclohexyl or the like. 

20 The above cycloalkenyl group may be a 3- to 6-membered one such as cyclopropenyl, cyclopentenyl, 
cyclohexenyl or the like. 

The above aryl group and aryl moiety of the aryloxy, arylthio and arylamino groups may be one 
containing 6 to 10 carbon atoms such as phenyl, tolyl, xylyl, naphthyl or the like. 

The above aralkyl group and aralkyl moiety of the araikyloxy, aralkylthio and aralkylamino groups may 
25 be one containing 7-10 carbon atoms such as benzyl, phenethyl or the like. 

The aromatic heterocyclic group having a chemical bond at a C atom may be a 5 or 6-membered 
aromatic heterocyclic one such as 

• p . 

II 

35 

The aromatic heterocyclic group having a chemical bond at a N atom may be a 5 or 6-membered N- 
containing one such as 



40 




ill I 

Each of the above mentioned groups attached through C, O, S or N atom may further have one to four 
substituents such as nitro, amino, hydroxy!, cyano, carboxyl, sulfo, a halogen (fluorine, chlorine, bromine, 
etc.), an alkoxy containing 1 to 4 carbon atoms (methoxy, ethoxy, etc.), an alkylthio containing 1 to 4 carbon 
atom(s) (methylthio, ethylthio, etc.), phenylthio. benzylthio and the like. 

Suitable examples of X include hydrogen atom, an C1-10 alkyl, C2-* alkenyl, C1-10 alkoxy. C1-10 
alkylthio, phenyl, halogen-substituted phenyl, aromatic heterocyclic group having a chemical bond at C or N 
atom or the like. Specific examples of these groups include the ones exemplified for B\ B 2 and B 3 in the 
above. 

The symbol Y in the general formula (I) means an electron attractive group, such as cyano, carbamoyl, 
thiocarbamoyl or trichloromethyl group or the like. Cyano group is preferable as an example of Y. 

Especially interesting compounds of this invention are ones represented by the following formula (f ): 
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15 
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25 



30 



35 



40 




X 1 

/ 

Q'-CONH-CH (I' ) 

\ 
CN 

wherein 0' is a group of the formula: 



(one of B 1 and B 2 is an Ci -6 alkyi. phenyl or substituted phenyl group and the other is a hydrogen atom), 
X is a phenyl, halogen-substituted phenyl or aromatic heterocyclic group having a chemical bond at a C 
atom. 

Another group of interesting compounds (I) is one represented by the following formula (I "): 

X" 

Q'^CONH-CH^ (I") 
CN 

wherein Q n is 




(B 1 is a phenyl or substituted phenyl group, B 2 is a hydrogen atom or a Ci-6 alkyl group), and x" is a 
phenyl, fluorine-substituted phenyl, thienyl or furyl group. 

The Ci-s alkyl group and substituted* phenyl group exemplified in the above B\ B 2 and B 3 are 
applicable to those in B 1 , B 1 , B 2 and B 2 of the formulas (f ) and (f). The halogen-substituted phenyl 
group for X may be a phenyl group substituted by one to four halogens of fluorine, chlorine, bromine and 
so on. The fluorinei-substituted phenyl group for X may be o-, m-or p-fluorophenyl, o.m- or o,p- 
difluorophenyl or 2,4,6-trifluorophenyl. The aromatic heterocyclic groups having a chemical bond at C atom 
memtioned in the symbol X are applicable to those of x\ 

Preferable example of the symbols Q' and Q" is 



45 




wherein n is 0, 1, 2 t 3 or 4 and I is the same or different selected from a group comprising Ct-4 alkyl, Ci-4 
alkoxy. Ci-* alkylthio or halogen. The substituted phenyl groups mentioned in B 1 B 2 and B 3 are applicable 
to the group: 
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(n 0). x' and x" is preferably 2-thienyl group, etc. 

The compounds(l) of this invention contain an asymmetric carbon atom, and this invention include each 
isomer due to the asymmetric carbon atom and a mixture thereof. 

The salt of the compounds (I) of this invention may be a salt formed by an alkali metal or alkaline earth 
metal such as sodium, magnesium, potassium, calcium, etc. with an acidic group (e.g., carboxy, etc.) 
contained as a substituent, or a salt formed by a mineral acid such as hydrochloric acid, phosphoric acid, 
sulfuric acid, etc. or an organic acid such as oxalic acid, acetic acid, benzoic acid, etc. with a basic group 
contained in the substituent(s) or condensed heterocycle. 

The carboxylic acids (II) and (IV) having condensed heterocycle, which are used as the starting 
materials in this invention, or their salts can be prepared by a method similar to the known methods 
described in, for example, J. Org. Chem., Vol. 37, page 3107 (1972); J. Org. Chem., Vol. 36, page 2678 
(1971); J. Org. Chem., Vol. 42, page 4197 (1977); J. Med. Chem., Vol. 17, page 645 (1974); J. Med. Chem., 
Vol. 20. page 386 (1977); J. Med. Chem.. Vol. 15. page 982 (1972); J. Med. Chem.. Vol. 28. page 876 
(1985); Tetrahedron Lett., Vol. 21, page 2195 (1980); J. Chem., Soc., Perkin Trans. I. page 1159 (1987), and 
the like. 

In more detail, some of the carboxylic acids (II) or (IV) or their salts can be prepared, for example, by 
reacting an aromatic heterocyclic aminocarboxylic acid, its reactive derivative or salt with a compound of 
the formula (VI) or (VII). 

Especially, a compound (Vlll) or its salt which is frequently used among novel compounds (IV) or their 
salts can be prepared by reacting a compound (V) or its salt with a compound (VI) or a compound (VII). 

In the formulas (II), (IV), (V) and (VIII). 2 denotes a leaving group and accordingly -C02 can denote 
-COOH or its reactive derivate. Thus, the compound (II) or its salt can be represented by a carboxylic acid 
of the formula: 
Q-COOH (if) 

wherein Q has the same meaning as defined above, or its reactive derivative, or its salt; the compound (IV) 
or its salt be represented by a carboxylic acid of the formula: 
Q'-COOH f (IV) 

wherein Q has the same meaning as defined above, or its reactive derivative, or its salt; 
the compound (V) or its salt be represented by a carboxylic acid of the formula: 



COOII 



40 




45 wherein the ring ©has the same meaning as defined above 
or its reactive derivative, or its salt; 

the compound (VIII) or its salt be represented by a carboxylic acid of the formula: 
Q2-COOH (Vlll') 

wherein Q 2 has the same meaning as defined above, or its reactive derivative, or its salt, respectively, 
so Examples of the reactive derivatives at the carboxyl group in the aromatic heterocyclic amino carboxylic 
acid and carboxylic acids (if), (iv'), (V') and (Vlll') include the acid anhydrides, active amides, active esters 
or the like. Specific examples of such reactive derivatives are as follows: 

1) Acid anhydrides may be mixed anhydrides with halogenic acids (e.g., hydrochloric acid or 
hydrobromic acid), mono-alkyi carbonates, aliphatic carboxylic acids (e.g., acetic acid, pivaloic acid, valeric 

55 acid, isovaleric acid or trichloroacetic acid) or aromatic carboxylic acids (e.g., benzoic acid), or symmetric 
acid anhydrides. 

2) Active amides may be amides with pyrazole, imidazole, 4-substituted imidazole, dimethylpyrazole . 
or benztriazole. 
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3) Active esters may be methyl ester, ethyl ester, methoxymethyl ester, propargyl ester. 4- 
nitrophenyi ester, 2,4-dinitrophenyl ester, trichlorophenyl ester, pentachlorophenyl ester or mesylphenyl 
ester, or other esters with 1-hydroxy-1H-2-pyrrolidone, N-hydroxysuccinimide or N- hydroxyphthalimide. 
Such reactive derivatives at carboxyl group are suitably selected and used depending upon the kind of 
5 the used carboxylic acids. 

Further, the above mentioned aromatic heterocyclic amino carboxylic acid and carboxylic acids (if), 
(IV ) t (V ) and (VI if) may be used in their free form (i.e., carboxylic acid form), preferably in the presence of 
a condensing agent such as N.N'-dicyciohexylcarbodiimide, N-cyclohexyl-N'-morpholinoethylcarbodiimide, 
N-cyclohexyl-N r -(4-dimethylaminocyclohexyl)carbodiimide or N-ethyl-N'-(3-dimethylaminopropyl)- 
10 carbodiimide. In addition, the above carboxylic acids may be used as the salts with an alkali metal or 
alkaline earth metal. 

The symbol W in the formula (VI) and (VII) denotes a halogen atom such as chlorine, bromine or 
fluorine. The ring @ in the formula (V) may be pyridine, pyridazine, pyrimidine or pyrazine ring, which may 
be substituted by a group as mentioned in R 3 , 

is Q 2 is preferably Q or Q . 

This reaction can be carried out without solvent or in a suitable solvent and in the presence of a 
condensing agent such as a base, if necessary. The suitable solvents may be, alcohols such as ethanol, 
isopropyl alcohol, etc., aromatic hydrocarbons such as benzene, toluene, xylene, etc., halogenated hy- 
drocarbons such as methylene chloride, chloroform, carbon tetrachloride, etc., ethers such as diethyl ether, 

20 dioxane, tetrahydrofuran, dimethoxyethane, etc., ketones such as acetone, methyl ethyl ketone, etc., nitriles 
such as acetonitrile, propionitrile, etc., amides such as dimethylformamide, dimethylacetamide, etc., esters 
such as methyl acetate, ethyl acetate, butyl acetate, etc., or a mixture thereof. If necessary, a mixed solvent 
of water and an aromatic hydrocarbon or halogenated hydrocarbon may be used. The solvent is usually 
used in 1 to 50 times (weight), preferably 5 to 10 times, to the carboxylic acids or their reactive derivatives 

25 or salts. The reaction may be accelerated by adding a base to the solvent. Suitable base may be, tertiary 
amines such as triethy (amine, pyridine, 4-dimethylaminopyridine. DBU (t,8-diazabicyclo[5.4,0]-undec-7- 
ene), etc., alkali metal or alkaline earth metal hydroxide, carbonate or bicarbonate or alkali metal alcoholate 
such as sodium carbonate, potassium carbonate, sodium bicarbonate, sodium hydroxide, potassium 
hydroxide, sodium alcoholate, etc., or organic metal salt such as n-butyl lithium, etc. The base is usually 

30 used in 1 to 5 equivalents, preferably, 1 to 3 equivalents, to the carboxylic acids or their reactive derivatives 
or salts. 

The compound of the formula (VI) or (VII) is used in an amount of t .1 to 2.0 moles, to 1 mole of the 
carboxylic acid or its reactive derivative or salt in this reaction. This reaction may be carried out at room 
temperature (e.g.. -10* C to 30 *C) or at an elevated temperature (e.g., 30 to 100* C) for accelerating the 
35 reaction. The reaction time depends on the reaction temperature, etc., and it is usually 15 minutes to 24 
hours, preferably 30 minutes to 10 hours. 

Thus, the resulting compound (II) or (IV) can be isolated and purified as a free base by a known method 
such as chromatography on silica gel (Kiesel gel© 60 manufactured by Merck & Co., Inc.. eluting solvent: 
chloroform, ethyl acetate, etc.), or isolated and purified as an acid addition salt with an inorganic acid such 
40 as hydrochloric acid, sulfuric acid, phosphoric acid, etc., or with an organic acid such as acetic acid, 
benzenesulfonic acid, p-toluenesulfonic acid, methanesulfonic acid, citric acid, tartaric acid, oxalic acid, 
propionic acid, maleic acid, malic acid, malonic acid, fumaric acid, mandelic acid, ascorbic acid, etc. 
according to a conventional method by conventional means such as concentration, concentration under 
reduced pressure, extraction, phase transfer, crystallization, recrystallization or chromatography. In case 
45 where a carboxy group or the like is contained as a substituent in the compound, said compound can be 
derived to a salt with alkali metal or alkaline earth metal as exemplified before according to a conventional 
method, which can be further isolated and purified by conventional means as mentioned above. 

The condensed heterocyclic carboxylic acid derivative (II) or (IV) or its salt prepared by the above 
reaction can also be derived to a nitro-substituted compound by a conventional nitration, or to a 
50 halogenated compound by using a halogenating agent such as N-bromosuccinimide (NBS), N-chlorosuc- 
cinimide (NCS), or the like. 

The amines (III) and their salts (salts with the acids as mentioned in the above compounds (II) and (IV)) 
can be prepared by a known method or method similar thereto. 

A compound (I) or its salt can be prepared by reacting a compound (II) or its salt with a compound (111) 
55 or its salt. 

In more detail, a compound (I) or its salt can usually be prepared by reacting a compound (II) or its salt 
with a compound (III) or its salt without solvent or in a suitable solvent and in the presence of a suitable 
base or condensing agent The suitable solvents may be, aromatic hydrocarbons such as benzene, toluene, 
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xylene, etc., hologenated hydrocarbons such as methylene chloride, chloroform, carbon tetrachloride, etc., 
ethers such as diethyl ether, dioxane, tetrahydrofuran, etc., ketones such as acetone, methyl ethyl ketone, 
etc., nitriies such as acetonitrile, propionitrile, etc., amides such as dimethylformamide, dimethylacetamide. 
etc., esters such as methyl acetate; ethyl acetate, butyl acetate, etc., or a mixture thereof. If necessary, a 

5 mixture of water and an aromatic hydrocarbon or halogenated hydrocarbon may be used. The solvent is 
usually used in 1 to 50 times (weight), preferably 5 to 10 times, to the compound (II) or its salt. The reaction 
can be accelerated by adding a base to the solvent. The suitable bases may be, tertiary amines such as tri- 
ethylamine, pyridine, 4-dimethylaminopyridine, DBU (1,8-diazabicyclo[5.4,0]undec-7-ene), etc., alkali metal 
or alkaline earth metal hydroxides, carbonates or bicarbonates or alkali metal alcoholates such as sodium 

70 carbonate, potassium carbonate, sodium bicarbonate, sodium hydroxide, potassium hydroxide, sodium 
alcoholate etc., or organic metal salt such as n-butyl lithium, etc. Such base is usually used in 1 to 20 
equivalents, preferably 2 to 5 equivalents, to the compound (II) or its salt. The suitable condensing agents 
may be, thionyl chloride, phosphorus oxy- chloride, carbonyldiimidazole, N-methyl-2-bromo-pyridinium 
iodide, dicyclohexylimide, etc., or a mixture thereof. Such condensing agent is usually used in 1 to 10 

75 equivalents, preferably 2 to 5 equivalents, to the compound (II) or its salt 

In the reaction, the compound (II) or its salt is used in an amount of 1.1 to 1.5 moles to 1 mole of the 
compound (III) or its salt. The reaction may be carried out under cooling to at room temperature (-20 to 
30* C), or at an elevated temperature such as about 30 to 100*C to accelerate the reaction. Though the 
reaction time depends the reaction temperature, etc., it is usually 15 minutes to 15 hours, preferably about 

20 30 minutes to 8 hours. 

Thus the resulting compound (I) can be isolated and purified as a free base by a known method such 
as chromatography on silica ge! (Kesel gel 60 manufactured by Merck & Co. Inc., eluting sol- 
ventchloroform, ethyl acetate etc.), or isolated and purified as an acid addition salt with an inorganic acid 
such as hydrochloric acid, sulfuric acid, phosphoric acid, etc., or with an organic acid such as acetic acid, 

25 benzenesulfonic acid, p-toluenesulfonic acid, methanesulfonic acid, citric acid, tartaric acid, oxalic acid, 
propionic acid, maleic acid, malic acid, malonic acid, fumaric acid, mandelic acid, ascorbic acid, etc. 
according to a conventional method, by conventional means as mentioned above. In case where a carboxy 
group or the like is contained as a substituent in the compound, said compound can be derived to a salt 
with alkali metal or alkaline earth metal as exemplified before according to a conventional method, and can 

30 be isolated and purified by conventional means as mentioned above. 

Thus prepared compounds (I) of this invention or their salts possess an excellent effect for preventing 
and controlling various kinds of plant diseases caused by pathogenic fungi, especially downy mildew of 
vegetables such as cucumber, Chinese cabbage, onion, pulse, etc. and fruit trees such as vine, citrus, 
apple, etc., plant blight of tomato, potato, egg plant, green pepper, pumpkin, etc. Further, the compounds (I) 

35 of this invention and their salts maintain the stable fungicidal effect for a considerably long period of time 
after applying to plants (long-lasting effect), and are less in reduction of the efficacy due to little washing off 
by rain after application by spraying (rain-resistance effect). Thus, the compounds (I) and their salts exert 
sufficient effects even in the rainy reason when downy mildew or plant blight occurs frequently. And further, 
the compounds (I) of this invention and their salts possess a safe and advantageous qualities as an 

40 agricultural fungicide, because damage on plants is low ahd toxicity to fish is also low. 

The compound (I) of this invention or its salt can be used as a fungicide in a conventional form of 
agricultural chemicals. That is, a kind or two or more kinds of the compounds (I) of this invention and their 
salts may preferably be used in accordance with purpose in a form of emuisifiable concentrate, oily 
preparation, spray, wettable powder, powder, tablet, ointment, etc., which can be formed with a suitable 

45 carrier or carriers in a conventional manner, for example, by dissolved or dispersed in a proper liquid 
carrier, by mixed with a proper solid carrier or adsorbed on a proper solid carrier. If necessary, emulsifying 
agent, suspending agent, spreading agent, penetrating agent, moisturizing agent, adhesive, stabilizing 
agent, etc. may be added to the aforementioned preparations, which can be prepared by a conventional 
method. 

50 The suitable rate of the compound (I) of this invention or its salt to the total fungicidal composition is 
about 1 to 80% by weight for emuisifiable concentrate or wettable powder, about 0.1 to 10% by weight for 
oily preparation and powder, and about 5 to 50% by weight for granules, though the concentration of the 
active ingredient may be varied in accordance with the purpose. The emuisifiable concentrates, wettable 
powders or the like is suitably diluted and extended (for example to 100 - 5000 times) with water or the like 

55 on the occasion of use, and then scattered. 

Suitable liquid carrier (solvent) to be used may be, for example, water, alcohols (e.g. methanol, ethanot, 
n-propanol, isopropyl alcohol, ethylene glycol, etc.), ethers (e.g. dioxane, tetrahydrofuran, ethylene glycol 
monomethyl ether, diethylene glycol monomethyl ether, propylene glycol monomethyl ether, etc.), ketones 
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(e.g. acetone, methyl ethyl ketone, etc.). aliphatic hydrocarbons (e.g. kerosine, kerosene, fuel oil. machine 
oil, etc.), aromatic hydrocarbons (e.g. benzene, toluene, xylene, solvent naphtha, methylnaphthanlene, etc.), 
halogenated hydrocarbons (e.g. methylene chloride, chloroform, carbon tetrachloride, etc.), acid amides 
(e.g. dimethylformamide, dimethylacetamide. etc.), esters (e.g. ethyl acetate, butyl acetate, fatty acid 

5 glycerol ester, etc.), nitrites (e.g. acetonitrile, propionitrile, etc.), or the like. These liquid carriers may be 
used individually or as an optional mixture thereof. 

Suitable solid carrier (diluent or extender) may be vegetable powders (e.g. soybean flour, tobacco flour, 
wheat flour, sawdust, etc.), mineral powders (e.g. clays such as kaolin, bentonite, acid clay, talcs such as 
talc powder, pyropyilite, silicas such as diatomaceous earth, mica powder, etc.), alumina, sulfur powder, 

10 active carbon, or the like. These solid carriers may be used individually or as an optional mixture thereof. 

Suitable base for the ointment may be, for example, polyethylene glycol, pectin, polyalcohol esters of 
higher fatty acids such as glycerin mono-stearate, etc.cellulose derivatives such as methyl cellulose, etc., 
sodium alginate, bentonite. higher alcohols, polyalcohols such as glycerin, etc.. vaseline, white petrolatum, 
liquid paraffin, lard, various kinds of vegetable oils, lanolin, dehydrated lanolin, hard oil, resins, or the like. 

75 These bases may be used individually or as an optional mixture thereof, or together with the surface active 
agent exemplified in the following. 

Suitable surface active agent to be used, if necessary, as the emulsifying agent, spreading agent, 
penetrating agent, dispersing agent, etc. may be nonionic or anionic surface active agent such as soaps, 
polyoxyalkyl aryl esters (e.g. Nona!© manufactured by Takemoto Yushi K.K., Japan), alky I sulfates (e.g. 

20 Emal 10®, Eemal 40®. manufactured by Kao-Atlas K.K., Japan), alkyl sulfonates (e.g. , Neogen®, Neogen 
T®, manufactured by Dai-ichi Kogyo Seiyaku K.K., Japan : Neopellex®, manufactured by Kao-Atlas K.K., 
Japan), polyethylene glycol ethers (e.g. Nonipol 85®, Nonipol 100®, Nonipoi 160®, manufactured by Sanyo 
Kasei K.K. Japan), polyalcohol esters (e.g. Tween 20®, Tween 80®, manufactured by Kao-Atlas K.K., 
Japan), or the like. 

25 The fungicide of this invention can be applied at any time from seeds nursery plant to harvest. The 
fungicide of this invention can be used for controlling the outbreak of plant blight by previous administration 
and also for curing the plant blight by administration after the outbreak according to a conventional method. 

The amount of the compound (I) of this invention or its salt to be used as an agricultrual chemicals is 
variable in accordance with conditions such as growth stage and growth situation of the plant to be applied, 

ao kind of the plant blight, situation of the outbreak, administration time and method of the fungicide, etc. The 
compound (I) or its salt is usually used in an amount of about 3 to 300 g, preferably about 10 to 100 g per 
10 are. The concentration of the active ingredient to be applied is preferably about 10 to 1000 ppm. The 
fungicide is usually applied by direct scattering, direct powdering or irrigating to the plant or by powdering 
to seeds. The amount, concentration and method of application may optionally be varied so far as the 

35 fungicide is used safely and effectively. The fungicide of this invention may be used, if necessary, in an 
optional conbination with the other kind of fungicides (e.g. organic chlorine fungicide, organic phosphorus 
fungicide, benzimidazole-type fungicide, copper fungicide, organic sulfur fungicide, phenolic fungicide, 
triazole-type fungicide, pyrimidine-type fungicide, acrylic acid-type fungicide, sulfenamide-type fungicide, 
amino acid-type fungicide, antibiotic substance, etc.), insecticides (e.g. natural insecticide, carbamate-type 

40 insecticide, organic phosphorus insecticide, neraistoxin-type insecticide, synthesized pyrethroid, etc.), 
miticides, nematicides, herbicides, plant hormone drugs, plant growth regulators, stabilizing agents, syner- 
gists, attracting agents, repellents, perfumes, coloring agents, fertilizers, plant nutrients, various kinds of 
amino acids, low or" high moleclar phosphoric acids, or the like. Metal salts (e.g. copper chloride, copper 
sulfate, etc.) may also be added for the purpose of synergy. 

45 The compounds (I) provided by this invention and their salts exhibit an excellent control or prevent 
effect against downy mildew and blight of vegetables and fruit trees. The compounds (I) or their salts are 
not washed away, possess an excellent rain-resistant property and accordingly exhibit the excellent control 
or prevent effect especially in a rainy season. The compounds (I) of this invention and their salts decrease 
the blight of vegetables and fruit trees, and can be used as an advantageous fungicide with no substantial 

so damage to the crops. 



Test 1 Prevention of blight of tomato 

55 A compound of this invention was dissolved in dimethylformamide (final concentration : 1% by weight), 
xylene (final concentration : 0.02% by weight) and Tween 20® (final concentration 0.02% by weight) were 
added to the solution, and the mixture was diluted with water to a fixed concentration of the active 
ingredient To this solution was added a spreading agent, Dyne® (manufactured by Takeda Chemical 
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Industries, Ltd., containing 20% (w/w) of polyoxyethylene nonyl phenyl ether and 12% of calcium lignin 

sulfonate) in a rate of 0.05% (w/w) (final concentration) to give a scattering solution. The solution was 

sprayed to young seedlings (about 4 weeks seedling) of tomato to an extent that the solution failed in drops. 

After- air-drying, a suspension of zoosporangia of pathogen of tomato blight (concentration : about l0 5 /ml) 
5 was inoculated by spraying. After the inoculation, the plants were kept in a humid room at 17* C for 5 days. 

The rate of area of the affected spots in the plant was surveyed, and the prevention value was shown in 

accordance with the following coefficients. 

Prevention value 3 : affected area 0 - 5% 

Prevention value 2 : affected area 6 - 15% 
70 Prevention value 1 : affected area 1 6 - 30% 

Prevention value 0 : affected area 31% or more. 
The results are shown in Table 1 . 



75 Test 2 Prevention of downy mildew of cucumber. 

A scattering solution containing a compound of this invention in a fixed concentration was prepared by 
the method described in the above Test 1 , and the solution was sprayed to young seedlings (about 3 weeks 
seedling) of cucumber to an extent that the solution failed in drops. After air-drying, a suspension of 

20 zoosporangia of pathogen of downy mildew of cucumber (concentration : about 10 5 /ml) was inoculated by 
spraying. After the inoculation, the plants were kept in a humid room at 20* C for one day and further in a 
humid room for 6 days. The rate of area of the affected spots in the plant was surveyed, and the prevention 
value was shown in accordance with the following coefficients. 
Prevention value 3 : affected area 0 - 5% 

25 Prevention value 2 : affected area 6 - 15% 
Prevention value 1 : affected area 1 6 - 30% 
Prevention value 0 : affected area 31% or more 
The results are shown in Table 2. 

30 

Test 3 Prevention of downy mildew of vine. 

A scattering solution containing a compound of this invention in a fixed concentration was prepared by 
the method described in the above Test 1 , and the solution was sprayed to young trees of vine (about 6 
* 35 weeks seedling) to an extent that the solution failed in drops. After air-drying, a suspension of zoosporangia 
of pathogen of downy mildew of vine (concentration : about 10 s /ml) was inoculated by spraying. After 
inoculation, the plants were kept in a humid room at 18* C for 10 days. The rate of area of the affected 
spots in the plant was surveyed, and the prevention value was shown in accordance with the following 
coefficients. 
40 Prevention value 3 : affected area 0 - 5% 
Prevention value 2 : affected area 6 - 15% 
Prevention value 1 : affected area 16 - 30% 
Prevention value 0 : affected are 31% or more 
The results are shown in Table 3. 
45 In the following Tables 1-3, the numbers in the column of the test compound mean the compound No. 
obtained in the Examples described below. 
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Table 1 
Prevention of 
blight of tomato 



Compound No. 


200ppm 


Compound No. 


200ppm 


2-1 


3 


2-45 


3 


2-2 


3 


2-46 


3 


2-3 


3 


2-52 


3 


2-4 


3 


2-54 


3 


2-5 


3 


2-55 


3 


2-7 


3 


2-56 


3 




J 


2-57 


3 


2-10 


3 


2-58 


3 


2-11 


2 


2-59 


3 


2-15 


3 


2-63 


3 


1 Q 


3 


2-64 


3 


2-19 


3 


2-65 


3 


2-20 


3 


2-66 


3 


2-24 


3 


2-67 


3 


2-25 


3 


2-68 


3 


2-26 


3 


2-69 


3 


2-27 


3 


2-70 


2 


2-32 


3 


2-71 


3 


2-33 


3 


2-72 


3 


2-34 


3 


2-73 


3 


2-35 


2 


2-78 


3 


2-41 


2 
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Table 1 (continued) 



Compound No. 


200ppm 


Compound No. 


200ppm 


2-79 


3 


2-145 


3 


2-80 


3 


2-146 


3 


2-81 


1 


2-147 


3 


2-82 


3 


2-148 


3 


2-83 


3 


2-149 


3 


2-92 


2 


2-150 


3 


2-104 


3 


2-151 


.3 


2-109 


3 


2-152 


3 


2-114 


3 


2-153 


3 


2-115 


2 


2-154 


3 


2-119 


3 


2-155 


3 


2-120 


3 


2-156 


3 


2-121 


3 


2-157 


3 


2-122 


3 


2-158 


3 


2-123 


3 


2-159 


3 


2-127 


3 . 


2-160 


3 


2-128 


3 


2-161 


3 


2-134 


3 


2-162 


3 


2-135 


3 


2-163 


3 


2-136 


3 


2-164 


3 


2-137 


3 


2-166 


3 


2-138 


■» 

J 


6 ID / 


J 


2-139 


3 


2-168 


3 


2-140- 


3 


2-170 


3 


2-141 


3 


2-171 


3 


2-142 


3 


2-173 


3 


2-143 


3 


2-174 


3 


2-144 


3 


2-175 


3 ' 
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Table 1 (continued) 





? 0 0 nnTn 




9 0 Pi r^r^m 


2-176 


3 




T 

J 


2-177 


3 


?-l 94 


*1 


2-178 


3 


2-195 


T 

J 


2-179 


3 


2-196 


J 


2-180 


3 


2-197 


*i 


2-181 


3 


7-1 9ft 


J 


2-182 


3 


2-200 


3 


2-183 


3 


2-201 


3 


2-184 


3 


2-203 


3 


2-185 


3 


2-204 


3 


2-186 


3 


2-211 


3 


2-187 


3 


2-212 


3 


2-188 


3 


2-214 


3 


2-189 


3 


2-215 


3 
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Tabel 2 





Prevention 


of downy 






mildew of 


cucumber 




Compound No. 


200ppm 


Compound No. 


200ppm 


2-1 


.3 


2-41 


3 


2-2 


3 


2-42 


3 


2-3 


3 


2-45 


3 


2-4 


3 


2-46 


3 


2-5 


3 


2-48 


3 


2-7 


3 


2-52 


3 


2-9 


3 


2-54 


3 


2-10 


3 


2-55 


3 


2-11 


3 


2-56 


3 


2-15 


3 


2-57- 


3 


2-18 


3 


2-58 


3 


2-19 


3 


2-59 


3 


2-20 


3 


2-63 


3 


2-24 


3 


2-64 


3 


2-25 


3 


2-65 


3 


2-26 


3 


2-66 


3 


2-27 


3 


2-67 


3 


2-28 


3 


2-68 


3 




J 


2-69 


3 


2-32 


3 


2-70 


3 


2-33 


3 


2-71 


3 


2-34 


3 


2-72 


3 


2-35 


2 


2-73 


3 


2-37 


3 


2-78 


3 


2-40 


1 


2-79 


3 
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Table 2 (continued) 



Compound No . 


200r>Dm 




9 n Hnnm 


2-81 


3 


2-148 


J 


2-82 


3 


9-149 


-J 
J 


2-83 


3 






2-92 




9-1 ^1 


i 


2-104 


3 


9-1 ^9 


Z 


2-109 


3 


9-1 S"* 




2-114 


3 


9-1 S4 


-J 


2-115 


3 


9-1 ^ 

£ 1 J J 




2-119 


3 


9-1 


-> 

.3 


2-120 


3 


9-1 ^1 


J 


2-121 


3 


9-1 

£ 1 jo 


*1 

J 


2-122 


3 


9-1 


-J 


2-123 


3 


9-i fin 


J 


2-127 


3 


9-1 61 


•1 


2-128 


3 


9- 1 fi9 


J 


2-134 


3 


9-1 63 


*5 
J 


2-135 


3 


9-1 fi4 


*5 


2-136 


3 


9-1 fifi 


-5 
J 


2-137 


3 


9-1 67 


■> 


2-138 


3 


9-1 fiR 


J 


2-139 


3 


9-i 7n 


■} 


2-140 


3 


9-171 


J 


2-141 


3 


2-173 


3 




3 


2-174 


3 


2-143 


3 


2-175 


3 


2-144 


3 


2-176 


3 


2-145 


3 


2-177 


3 


2-146 


3 


2-178 


3 


2-147 


3 


2-179 


3 
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Table 2 (continued) 



Compound No. 


200ppm 


Compound No. 


200ppm 


2-180 


3 


2-195 


3 


2-181 


3 


2-196 


3 


2-182 


3 


2-197 


3 


2-183 


3 


2-200 


3 


2-184 


3 


2-201 


3 • 


2-185 


3 


2-203 


3 


2-186 


3 


2-204 


3 


2-187 


3 


■2^211 


3 


2-188 


3 


2-212 


3 


2-189 


3 


2-214 


3 


2-190 


3 


2-215 


3 


2-194 


3 
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Table 3 
Prevention of downy 
mildew of vine 



Compound No. 


200ppm 


Compound No. 


200ppm 


2-1 


3 


2-35 


3 


2-2 


3 


2-36 


3 


2-4 


3 


2-37 


3 


2-5 


3 


2-41 


3 


2-7 


3 


2-42 


1 


2-9 


2 


2-46 


2 


2-10 


2 


2-48 


3 


2-11 


3 


2-49 


3 


2-15 


3 


2-50 


2 






*) _ R h\ 


2 


2-19 


3 


2-55 


3 


2-20 


2 


2-56 


3 


2-24 


3 


2-57 


3 


2-25 


3 


2-58 


3 


2-26 


3 


2-59 


3 


2-27 


3 


2-63 


2 


2-34 


3 


2-64 


2 
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Table 3 


(continued) 




Compound No. 


200ppm 


Compound No. 


200ppm 


2-65 


3 


2-143 


3 


2-66 


3 


2-144 


3 


2-67 


3 


2-145 


3 


2-68 


2 


2-146 


3 


2-69 


3 


2-147 


3 


2-70 


3 


2-148 


3 


2-71 


2 


2-149 


3 


2-72 


2 


2-150 


3 


2-73 


3 


2-151 


3 


2-78 


2 


2-152 


3 


2-79 


3 


2-153 


3 


2-82 


3 


2-154 » 


3 


2-83 


3 


2-155 


3 


2-92 


3 


2-156 


3 


2-104 


1 


2-157 


3 


2-109 


3 


2-158 


3 


2-119 


3 


2-159 


3 


2-120 


3 


2-160 


3 


2-121 


3 


2-161 


3 


2-122 


3 


2-162 


3 


2-123 


3 


2-163 


3 


2-127 


3 


2-164 


2 


2-128 


3 


2-165 


2 


2-134 


2 


2-166 


3 


2-135 


3 


2-167 


3 


2-140 


3 


2-168 


3 


2-141 


3 


2-170 


3 


2-142 


3 


2-171 


3 



It is shown by the above test results that the compounds (I) of this invention and their salts possess 
excellent effect for preventing the downy mildew and blight of vegetables and fruit trees. 



(f) Examples 
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This invention is explained in more detail by the following Examples. However, this invention shall not 

be limited to these Examples. 

In the following Examples, elution in the column chromatography was carried out under the observation 

of TLC (Thin Layer Chromatography). The observation of TLC was conducted by using Kesel gel 60F 254 
5 (Art'5715) manufactured by Merck & Co. as a TLC plate, the same solvent as the one used as an eluent of 

column chromatography as a developing solvent, and UV detector as a detecting method. The silica gel 

filled in a column was Kesel gel 60 (70 - 230 mesh. Art. 7734) manufactured by Merck & Co. The NMR 

spectrum means proton NMR ( 1 HNMR), arid tetramethylsilane was used as an internal or external standard. 

The NMR spectrum was measured by VARIAN EM 390 (90 MHz) type spectrometer in case special 
10 description is not given, and each 6 value was shown by ppm. Numerical value in the parentheses means 

mixing rate by volume of each solvent used in a mixed solvent as an eluent. 
Each abridgment used in the following Examples has the following meanings. 

s : singlet, d : doublet, m : multiplet, br : broad. J : coupling constant, Hz : Hertz, CDCI 3 : heavy chloroform, 

DMSOde : heavy dimethyl sulfoxide, % (except for yield) : w/w %. 
75 The room temperature means about 15 to 25 * C. 



Example 1 

20 

Synthesis of methyl imidazo[1.2-a]pyridine-8-carboxylate (Compound No. 1 - 1) 

47% Hydrogen bromide (2.5ml, 1 4.4m ^ moles) was added to diethoxybromoethane (2.0ml, 13.2m 
moles), and the mixture was stirred at 50 *C for 2 hours. The reaction mixture was cooled to room 

25 temperature, and ethanol (7.0ml) and sodium bicarbonate (1.0g, 11.9m moles) were added thereto. The 
mixture was stirred, and insoluble substance was filtered off. To the filtrate were added methyl 2- 
aminonicotinate (l.Og. 6.6m moles), sodium bicarbonate (2.0g, 13.8m moles) and ethanoi (7.0ml), and the 
mixture was refluxed under heating for 4 hours. The reaction mixture was cooled to room temperature, and 
saturated aqueous solution of sodium bicarbonate was added thereto. The mixture was extracted with 

30 dichloromethane (100ml x 3). and the extract was washed with water, dried over anhydrous magnesium 
sulfate (MgSCU) and concentrated under reduced pressure. The concentrate was purified by column 
chromatography on silica gel (eluent : chloroform and then chloroform/methanol ~ 9/1 ) to give the object 
compound (0.6g, yield 55%) as yellow crystals, m.p. 67 - 69* C. 

35 

Example 2 



Synthesis of methyl 2-methylimidazo[1.2-a]pyridine-8-carboxyIate (Compound No. 1 - 3) 

40 

Bromoacetone (6.5g ( 42.7m moles) and methyl 2-aminonicotinate (4.8g, 31 .5m moles) were added to 
ethanol (50ml). and the mixture was refluxed under heating for 17 hours. The reaction mixture was cooled to 
room temperature, and the solvent was distilled off under reduced pressure. Saturated aqueous solution of 
sodium bicarbonate (50ml) was added to the residue, and the mixture was extracted with chloroform (100ml 
45 x 3). The extract was washed with water, dried over MgSO* and concentrated under reduced pressure. The 
concentrate was purified by column chromatography on silica gel (eluent:chloroform and then 
chloroform/methanol = 9/1) to give the object compound (4.0g. yield 85%) as an oily substance. 



so Example 3 



Synthesis of hydrogen bromide salt 'of ethyl 2-phenyl-imidazo[1.2-a]pyridine-8-carboxylate (Compound No 
1-25). 

Phenacyl bromide (11. Og, 55.3m moles) and ethyl 2-aminonicotinate (8.68g, 52.2m moles) were added 
to methyl ethyl ketone (100 ml), and the mixture was refluxed under heating for 5.5 hours. The reaction 
mixture was left to stand at room temperature overnight, and the precipitating crystals were collected by 
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filtration to give the object compound (16.3g, yield 89.96%) as crystals, m.p. 174 - 176* C. 



Example 4 

5 

Synthesis of methyl 3-chloro-2-methylimida20[1,2-a]pyridine-8-carboxylate (Compound No. 1-15). 

Methyl 2-methylimidazo[1^-a]pyridine-8-carboxylate (5.3g, 27.9m moles) was dissolved in chloroform 
70 (30ml), and N-chlorosuccinimide (3.7g, 27.9m moles) was added to the solution and reacted at room 
temperature for 40 minutes. To the reaction mixture was added 10% aqueous solution of sodium carbonate 
(80ml), and the mixture was stirred for 30 minutes. The organic layer was separated from the reaction 
mixture, and the aqueous layer was extracted with chloroform (10ml x 3). The extracts were combined, 
washed with water, dried over MgSO* and concentrated under reduced pressure. The concentrate was 
75 purified by column chromatography on silica gel (eluentxhloroform) to give the object compound (3.6g, 
yield 57%) as an oily substance. 



Example 5 

20 

Synthesis of methyl 3-di methy lam inomethyl-2-methylimidazo[1,2-a]pyridine-8-carboxy late (Compound No. 
1-17). 

25 To acetonitrile (10ml) were added 37% formaldehyde (0.3ml) and acetic acid (0.4ml), and 50% aqueous 
solution of dimethylamine (0.3ml) was added slowly to the mixture at 0*C with stirring. Methyl 2- 
methylimidazo[1,2-a]pyridine-8-carboxyIate (1.0g, 3.7m moles) was added to the mixture and reacted at 
50* C for 2 hours and then at room temperature for 2.5 hours. The reaction mixture was concentrated under 
reduced pressure and neutralized with saturated aqueous solution of NaHC03. The solution was extracted 

30 with dichloromethane, and the extract was washed with water, dried over anhydrous sodium sulfate and 
concentrated under reduced pressure to give the object compound (0.48g, Yield 52%) as crystals, m.p. 123 
- 124* C. 



35 Example 6 



Synthesis of 2-methyIimidazo[1.2-a]pyridine-8-carboxyrtc acid (Compound No. 1-4) 

40 Methyl 2-methylimidazo[1,2-a]pyridine-8-carboxylate (4g, 21m moles) was dissolved in a mixture of 
ethanol (45ml) and water (20ml), and sodium hydroxide (2.5g, 63m moles) was added thereto and refluxed 
under heating for 30 minutes. The reaction mixture was cooled to room temperature and concentrated 
under reduced pressure. Water (40ml) was added to the concentrate, and the mixture was adjusted to pH 4 
with cone, hydrochloric acid. The precipitating crystals were collected by filtration to give the object 

45 compound (2.3g, yield 64%). 



Example 7 

50 

Synthesis of 2-phenylimidazo[1,2-a]pyridine-8-carboxylic acid (Compound No. 1-26) 

Hydrogen bromide salt of ethyl 2-phenylimidazo [1,2-a] pyridine-8-carboxylate (8.4g, 24.2m moles) was 
added to 20% aqueous solution of NaOH (200ml) and ethanol (100ml), and the mixture was refluxed uner 
55 heating for 1 hour. The reaction mixture was cooled to room temperature, and alcohol was distilled off under 
reduced pressure. The concentrate was adjusted to pH 4 with cone, hydrochloric acid, and the precipitating 
crystals were collected by filtration to give the object compound (5.67g, yield 98.4%) as crystals, m.p. 
226* C. 



29 



EP 0 404 190 A1 



Example 8 



Synthesis of 2-chloromethylimidazo[1.2-a]pyridine-8-carboxyIic acid (Compound No. 1-90) 

5 

Ethyl 2-chloromethynmidazo[1,2-a]pyridtne-8-carboxylate (8.4g, 35.2m moles) was added to cone, 
hydrochloric acid (100mi), and the mixture was refluxed under heating for 5 hours. The reaction mixture was 
cooled to room temperature and adjusted to pH 4 with saturated aqueous solution of sodium bicarbonate. 
The precipitating crystals were collected by filtration to give the object compound (5.67g, yield 76.9%) as 
70 crystal, m.p. 250* C (decomp.). 



Example 9 

75 

Synthesis of 3-nitro-2-(4-nitrophenyl)-imidazo[1,2-a]pyridine-8-carboxylic acid (Compound No. 1-96) 

Ethyl 2-phenylimidazo[1,2-a]pyridine-8-carboxylate (2.9. 10m mol) was dissolved in cone, sulfuric acid 
(5ml), and to the solution was slowly added 70% nitric acid (1.3ml) at 10* C. After addition, the mixture was 
20 stirred at room temperature for 30 minutes, poured into ice water and adjusted to pH 7 by adding 20% 
sodium hydroxide. The precipitated crystals were collected by filtration, which were ethyl ester of the title 
compound (3.6g. yield 99.2%). A solution of the crystals in cone, hydrochloric acid (35ml) was refluxed for 
1 .5 hours and cooled to room temperature. The precipitated crystals were collected by filtration and dried to 
give the object compound (2.9g, yield 87.3%). m.p. >300* C. 

25 

Exmample 10 



30 Synthesis of 3-nitroimidazo[1 f 2-a]pyridine-8-carboxylic acid (Compound No. 1 - 125) 

Ethyl 2-ethoxycarbony!imida20[1.2-a]pyridine*8-carboxylate (3.8g, 14.5m mol) was dissolved in cone, 
sulfuric acid (10ml). and to the solution was slowly added 70% nitric acid (1.5ml) at 10* C. The mixture was 
stirred at room temperature for 30 minutes, poured into ice water and adjusted to pH 7 by adding 20% 
35 sodium hydroxide. The precipitated crystals were filtered to obtain ethyl 2-ethoxycarbonyl-3-nitrc~imidazo- 
[1,2-a]pyridine-8-carboxylate (2.4g, yield 53.8%) as crystals of m.p. 139 - 140* C. A solution of the crystals 
in cone, hydrochloric acid (35mi) was refluxed for 1.5 hours and cooled to room temperature. The 
precipitated crystals were collected by filtration and dried to give the object compound (l.2g, yield 74.3%) 
of m.p.> 300* C. 

40 

Example 1 1 



45 Synthesis of ethyl 3-formyl-2-phenyl-imida2o[1 ( 2-a]pyridine-8-carboxylate (Compound No. 1 - 1 19) 

To a solution of ethyl 2-phenyl-imidazo[1,2-a]pyridine-8-carboxylate hydrogen bromide (14.7g, 4m mol) 
in DMF (8ml) was dropwise added phosphorus oxychloride (2ml) keeping the inner temperature to below 
15* C. Then, the mixture was allowed to react at room temperature for 30 minutes and at 70* C for 2 hours, 
so After completion of the reaction, the reaction mixture was cooled, poured into ice water and adjusted to pH 
7 by adding 20% sodium hydroxide. The precipitated crystals were collected by filtration and recrystallized 
from ethanol to obtain the object compound (1.0g. yield 85.5%) as colorless crystals, m.p. 139* C. 



55 Example 12 



Synthesis of ethyl 3-cyano-2-phenyMmidazo[1,2-a]pyridin-8-carboxylate (Compound No. 1 - 121) 
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.Ethyl 2-phenyHmidazo[1£-a]pyridine-8-carboxylate hydrogen bromide (1.96g, 5.35m mol), and 
triethylamine (0.55g, 5.44m mol) were added to acetonitrile (20ml). To this solution was dropwise added a 
solution of chlorosulfonylisocyariate (CISO2NCO) (0.8ml, 9.19m mol) in acetonitrile (5ml) at an inner 
temperature of 0 - 20* C. Then, the mixture was allowed to react at room temperature for an hour. After 
5 completion of the reaction, the mixture was concentrated under reduced pressure. The resulting concentrate 
to which water was added was extracted with dichloromethane, and the extract was washed with water, 
dried over anhydrous sodium sulfate and concentrated under reduced pressure. The residue was purified 
by silica gel column chromatography (eluent : chloroform) to give the object compound (1.06g, yield 67.9%) 
as crystals, m.p. 87 - 89 * C. 

70 

Example 13 



75 Synthesis of ethyl 2-ethoxycarbonyl-imidazo[1,2-a]pyridine-8-carboxylate (Compound No. 1-123) 

A mixture of ethyl bromopyruvate (2.3g t 10.2m mol and ethyl 2-aminonicotinate (1.7g, 10m mol) in 
methyl ethyl ketone (17ml) was refluxed for 5 hours. After completion of the reaction, the mixture was 
cooled to room temperature and distilled under reduced pressure to remove the solvent. The residue to 
20 which saturated sodium hydrogen carbonate aqueous solution (50ml) was added was extracted with 
chloroform (100ml x 3). The extract was washed with water, dried over MgSO* and concentrated under 
reduced pressure. The concentrate was purified by silica gel column chromatography (eluent : ethyl 
acetate) to give the object compound (0.7g, yield 26.7%) as crystals, m.p. 97* C. 

25 

Example 14 



Synthesis of ethyl 2-methyl-3-sulfoimidazo[1 f 2-a]imida2o[1,2-a]pyridine-8-carboxylate (Compound No. 1 
30 -127) 

To a solution of ethyl 2-methyI-imidazo[1,2-a]pyridine-8-carboxyiate (1.2g, 5.9m mol) in chloroform 
(15ml) was added chlorsulfonic acid (0.6ml). The mixture was reflexed for 3 hours, and then concentrated 
under reduced pressure. The precipitated crystals were collected by filtration, washed sufficiently with water 
35 and dried to give the object compound (1.2g, yield 71.4%) as crystals, m.p. 247 - 250* C (decomp.). 



Example 15 

40 

Synthesis of ethyl 2-methyl-3-N-methyIsulfamoylimida2ot1,2-a]pyridine»8-carboxylate (Compound No. 1 
-129) 

Ethyl 2-methyl-3-sulfo-imida2o[1,2-a]pyridine-8-carboxylate (1.7g) and tri-n-propylamine (2.6g) were 
45 added to acetonitrile (17ml). Phosphorus oxychloride (1.1ml) was added to the mixture, keeping the inner 
temperature to 50 - 60 *C. Then, the mixture was allowed to react at the same temperature for an hour. 
After completion of the reaction, the mixture was concentrated under reduced pressure, and water was 
added to the residue. The precipitated crystals were collected by filtration, washed with water and dried to 
obtain ethyl 2-methyl-3-chlorosulfonyl-imidazo[1,2-a]pyridine-8-carobxylate (1.2g, yield 66.3%) as crystals of 
50 m.p. 182- 183* C. 

The crystals (1.2g) was dissolved in acetonitrile (12ml), to which a solution of 40% methylamine 
aqueous solution (0.75g) in acetonitrile (3ml) was dropwise added at an inner temperature of 0 - 10* C. 
Then, the mixture was allowed to react at "room -temperature for an hour. After completion of the reaction, 
the mixture was concentrated under reduced pressure. The concentrate to which water was added was 
55 adjusted to pH 7 with dilute hydrochloric acid. The precipitated crystals was collected by filtration, washed 
with water and dried to obtain the object compound (1.1g, yield 93.2%) as crystals, m.p. 184 - 185* C. 
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Example 16 



Synthesis of 2-chloroHmidazo[1,2-a]pyridine-8-carboxylic acid (Compound No. 1-135) 

5 

A mixture of diethyl bromomalonate (26ml) and ethyl 2-aminonicotinate (I3.3g) was allowed to react at 
80 - 90* C for 6 hours under nitrogen atmosphere. After completion of the reaction, the mixture was cooled 
to room temperature, and acetone (100ml) was added thereto. The precipitated crystals was collected by 
filtration, affording 3,8-diethoxycarbonyl-2-hydroxy-imidazo[1 ,2-a]pyridine hydrobromide (9.98g, yield 
io 34.8%). 

A mixture of the crystals (6.6g) in phosphorus oxychloride (30ml) was reacted at 160* C for 2 hours in a 
pressure reaction vessel. After completion of the reaction, excess phosphorus oxychloride was removed 
under reduced pressure. Ethanol was added to the residue, and the mixture was concentrated under 
reduced pressure. The concentrate was purified by silica gel column chromatography (eluent : chloroform) 

75 to obtain 2-chloro-3.8-diethoxycarbonyl-imida20-t1,2-a]pyridine (Compound No. 1-133) (2.2g, yield 40.3%) 
as crystals of m.p. 105 - 106* C. 

The crystals (0.9g) were dissolved in ethanol (10ml), and 10% sodium hydroxide (5ml) was added 
thereto. The mixture was allowed to react at room temperature for an hour and then adjusted to pH 4 with 
cone, hydrochloric acid. The precipitated crystals were collected by filtration, washed with water and dried 

20 to obtain 2-chloro-imidazo[1,2-a]pyridine-3 f 8-dicarboxyIic acid (0.73g, yield 100%) as crystals of m.p. 210 - 
212* C (decomp.). Then, a mixture of the crystals (0.73g) in cone, hydrochloric acid (5ml) was refluxed for 2 
hours. The reaction solution was adjusted to pH 4 with saturated sodium hydrogen carbonate aqueous 
solution, to yield crystals of the object compound (0.5g, yield 83.9%). m.p. 237* C. 

25 

Example 17 



Synthesis of a-fimidazo[1,2-a]pyridin-8-ylcarbonylamino)-(2-furyl)acetonitrile (Compund No. 2-1) 

30 

a-(2-Furyl)-a-aminoacetonitrile (0.7g, 5.5m mols) was dissolved in acetonitrile (20ml), and imidazo[1.2- 
a]pyridine-8-carboxylic acid chloride (1.0g, 5.5m moles) was added thereto with stirring and reacted at room 
temperature for 2 hours. After completion of the reaction, the solvent was removed from the reaction 
mixture under reduced pressure. To the redidue were added water (20ml), saturated aqueous solution of 
35 sodium bicarbonate (50ml) and chloroform (50ml), and the mixture was stirred. The organic layer was 
separated, dried over anhydrous magnesium sulfate and concentrated. The concentrate was purified by 
column chromatography on silica gel (eluent:ethyl acetate/n-hexane = 2/1 ) to give the object compound 
(0.16g, yield 11%) as crystals, m.p. 149 - 151 * C. 

40 

Example 18 



Synthesis of a-{imidazo[1,2-a]pyridin-5-ylcarbonylamino)-(2-furyI)aceton!trile (Compound No.2-134) 

45 

a-(2-Furyl)-a-aminoacetonitrile (0.7g, 5.5m moles) was dissolved in acetonitrile (20ml), and imidazo(1,2- 
a]pyridine-5-carboxylic acid chloride (1.0g, 5.5m moles) was added thereto and reacted at room tempera- 
ture for 2 hours. After completion of the reaction, the solvent was removed from the reaction mixture. To the 
residue were added water (20ml), saturated aqueous solution of sodium bicarbonate (50ml) and chloroform 
so (50ml), and the mixture was stirred. The organic layer was separated, dried over anhydrous magnesium 
sulfate and concentrated. The concentrate was purified by column chromatography on silica gel (eluent : 
methanol/chloroform==1/9) to give the object compound (0.9g ) yield 64%) as amorphous solid. 



55 Exmple 19 



Synthesis of a-(2-phenyl-imidazo[1,2-a]pyridin-8-ylcarbonylamino)-(2-furyI)acetonitrile (Compound No. 2 - 
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24) 

2-Phenyl-imidazo[1,2-a]pyridine-8-carboxylic acid (1.5g, 5.5m moles) was added to dried 
tetrahydrofuran (100ml), and carbonyldi imidazole (1.5g, 5.5m moles) was added slowly thereto with stirring 

5 at room temperature in an atmosphere of nitrogen gas. The mixture was stirred at room temperature for 8 
hours, and a-(2-fuiyl)-oraminoacetonitrile (0.7g, 5.5m moles) was added to the mixture and reacted at room 
temperature for 5 hours. The solvent was removed from the reaction mixture under reduced pressure, and 
water (20ml) and ethyl acetate (50ml) were added to the residue and stirred. The organic layer was 
separated, dried over anhydrous magnesium sulfate and then concentrated. The concentrate was purified 

w by column chromatography on silica gel (eluent : ethyl acetate/n-hexane = 1/1) to give the object compound 
(0.9g, yield 64%) as crystals, m.p. 197 - 199* C. 



Example 20 

75 

Synthesis of a-(3-chloro-imidazot1,2-a]pyridin-8-ylcarbonylamino)-(2-furyl)acetonitrile [Compound No. 2 - 
10) 

20 3-Chloro-imidazo[1 t 2-a]pyridine-8-carboxylic acid (1.8g, 9.2m moles) was added to thionyl chloride 
(20ml) f and the mixture was refluxed under heating and stirring for 30 minutes and then concentrated under 
reduced pressure. The resultant crude acid chloride and a-(2-furyl)-a-aminoacetonitrile (1.1g, 8.5m moles) 
were added to acetonitrile (50ml) and reacted at room temperature for 1 hour with stirring. The solvent was 
removed from the reaction mixture under reduced pressure, and water (20ml), saturated aqueous solution of 

25 sodium bicarbonate (50ml) and chloroform (50ml) were added to the residue .and stirred. The organic layer 
was separated, dried over anhydrous magnesium sulfate and then concentrated. The concentrate was 
purified by column chromatography or silica gel (eluent : ethyl acetate/n-hexane = 1/2) to give the oject 
compound (0.6g t yield 22%) as crystals, m.p. 142 - 143* C. 

30 

Example 21 



Synthesis of or(2-phenyl-imidazo[1 ,2-a]pyridin-8-ylcarbonylamino)-(3-chlorophenyl)acetonitrile (Compound 
35 No. 2 - 35) 

2-PhenyMmidazo[1,2-a]pyridine-8-carboxylic acid (1.0g, 4.2m moles), a-(3-chlorophenyl)- 
aminoacetonitrile (0.77g, 4.6m moles) and NaHC03 (1.1g, 13.1m moles) were added to acetonitrile (10ml). 
Phosphorus oxychloride (0.7ml ( 7.51m moles, dissolved in 5ml of acetonitrile) was added slowly to the 

40 mixture with stirring under ice-cooling. The mixture was reacted at room temperature for 10 hours, and the 
solvent was removed from the reaction mixture under reduced pressure. Water (50ml) was added to the 
residue and the mixture was adjusted to pH 7 with saturated aqueous solution of sodium bicarbonate and 
then extracted with dichloromethane/ethyl acetate (10/1) (100ml x 2). The extract was dried over anhydrous 
magnesium sulfate and concentrated. Acetonitrile (5ml) was added to the concentrate, and the precipitating 

45 crystals were collected by filtration to give the object compound (0.44g, yield 27.2%) as crystals, m.p. 210 - 
211* C. 



Example 22 

50 

Synthesis of a-(3-dimethyiaminomethyl-2-phenylimidazo[1 .2-a]pyridin-8-yIcarbonylamino)-(3-fluorophenyl)- 
acetonitrile (Compound No. 2 - 79) 

55 To acetonitrile (10ml) were added 37% formaldehyde (0.3ml) and acetic acid (0.4ml), and 50% aqueous 
solution of dimethylamine (0.3ml) was added slowly thereto at 0* C with stirring. To the mixture was added 
a-(2-phenyl-imidazot1 ( 2-a]pyridin-8-ylcarbonyiamino)-(3-fluorophenyl)acetonitriIe (1.0g, 2.7m moles), and the 
mixture was reacted at 50* C for 2 hours and further stirred at room temperature for 2.5 hours. The reaction 
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mixture was concentrated under reduced pressure, and the concentrate was neutralized with saturated 
aqueous solution of NaHCCb. The solution was extracted with dichloromethane, and the extract was washed 
with water, dried over anhydrous sodium sulfate and concentrated under reduced pressure. The concentrate 
was purified by column chromatography or silica gel (eluent : chloroform) to give the object compound 
5 (0.47g, yield 40.8%) as crystals, m.p. 123 -124* C. 



Example 23 

10 

Synthesis of a-(3-methylsulfinylmethyl-imida2o[1,2-alpyridin-8-ylcarbonylamino)-(2-furyl)acetonitrile 
(Compound No. 2-122) 

a-(2-Methylthiomethyl-imidazo[1 ,2-a]pyridin-8-ylcarbonylamino)-(2-furyl)acetonitrile (0.33g, 1 m mole) 
75 was added to chloroform (10ml) t and m-chloroperbenzoic acid (0.25g, 1.1m moles) was added to the 
mixture at internal temperature of 5* C. The mixture was stirred at room temperature for 2.5 hours, and the 
reaction mixture was treated with saturated aqueous solution of NaHCCb. The chloroform layer was 
separated, washed with water, dried over anhydrous sodium sulfate and then concentrated under reduced 
pressure. The concentrate was purified by column chromatography or silica gel (eluent : ethyl acetate) to 
20 give the object compound (0.1 g. yield 30.3%) as crystals, m.p. 214 -216* C. 



Example 24 

25 

Synthesis .of a-(2-(trifIuoromethyl-imida2o[1,2-a]pyridin-8-ylcarbonylamino)-(3-fluorophenyl)acetamide 
(Compound No. 2-169) 

A mixture of a-(2-trifluoromethyl-imidazo[1 f 2-a]pyridin-8-ylcarbonylamino)-(3-fluorophenyl)acetonitrile 
30 (1-26g) and chlorosulfonic acid (0.5ml) in chloroform (13ml) was refiuxed for 1.5 hours. The reaction solution 
was concentrated under reduced pressure, and water was added to the residue. The precipitated crystals 
were collected by filtration and recrystallized from ethanol to obtain the object compound (0.45g, yield 
34.1%) as crystals, m.p. 118 -120* C 

The compounds (II) obtained in a similar manner to those of Examples 1 - 16 are shown in Table 4, 
35 their melting points and NMR data are shown in Table 5, the compounds (I) obtained in a similar manner to 
those of Examples 17 - 24 are shown in Table 6, and their melting points and NMR data are shownn in 
Table 7, respectively. 




50 
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■ T ;i b I c 4 ( con I i nucd ) 
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II 


1-51 


4 -IJrC.IU 


11 
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II 
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II 
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2-1- C„ II 4 


II 
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T able A ( conl i nued ) 



i/Oinpou nil 


no. i\ 


D 2 
K 


i? n 
if 


1? 4 

K 


1) * 
If 


1 dd 


9 - 1; a _u„r ii 

6 1.1 fllC^Q II 3 


II 
11 


ii 


H 
II 


|| 
11 


1 - »> b 


L - file , 4 - m eoLc M 3 


II 
11 


11 


II 
11 


II 
II 


1 C 7 


o a e r i r \i 
I, I . b-Llol/ollj 


II 


II 


ti 
II 


it 
II 


1 c o 


p ii 


Pit u u 


If 


ii 
ii 


Me 


1 - 59 


P 11 


Clli NHe? 


11 


II 


II 


I - 60 


p ii 
Colin 


p i 
CI 


II 


ii 
11 


Me 


1*61 


p ii 

U II s 


p i 
CI 


II 


II 


II 


1 C 0 

I ~0£ 


p 11 

Cells 


He 


II 


ii 
II 


II 


I C 0 


p n 


p ii 
Co lis 


II 


ti 
II 


ii 

Me 


i c i 


p ii 
C« il r, 


p ti 

Cells 


it 
11 


it 
II 


1 1 
11 


\ c c 

1 "ba 


p u 


pup 

C1I0 


11 


ii 
II 


El 




p it 

Co Ho 


NO? 


it 
II 


n 
II 


11 


1 - 0 f 


p ii 

Co 11 5 


P u 

CN 


ii 
JI 


ii 
II 


ii 
11 


1 68 


it 


p tl Pit ti 

ClUCIhCN 


II 


II 


II 


I -oil 


1* II 

Co tin 


p n p u 


ii 
11 


ii 
II 


ii 
II 


1-70 


C ( :llr l C|| ? 


il 


II 


II 


II 


1 7 1 
I ~ 1 1 


PI? 

C!' a 


11 


II 


II 


bl 


1 7 1 


pi? 
Cr n 


it 
II 


11 


ii 
II 


II 


1 7 7 

1 - / 6 


p 1 

CI 


it 
II 


11 


ti 
II 


p i 
El 


1 7 i 
I'M 


p I 

CI 


P ! 

CI 


ti 
11 


it 
II 


hi 


1 -7S 


OMp 

w in u 


11 

11 


ii 


11 
ii 


!• 1 

U I 


1 _ 7 e 
I/O 


UnlC 


II 
11 


u 
it 
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Tabic 4 ( conl i nued ) 
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T ?i li I c A I con I inucti; 



Compound No. R' 
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T ;i b I c A ( con I i nucd ) 
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pyr ichzine-8-carboxyl ic acid 

45 . 



so 
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Table' 5 

Compound No. m. p. CO NMR (lvalue) 



i-l 


67-68 


4. 13(311. s). 6. 90(11 1. J=6. 75llz). 
7. 70(111. d. J=0.9Iiz). 7. 80(111. d. J= 
0. 90z). 8. 37(111. dd. J=6. 75liz. 1. 2flz). 
(CDCb) 


1-2 


210 


'7. 70(10. d. J=7. 5Uz). 8. 20(111. d. J= 




(decomp. 1 


1. 5Uz). 8. 55(10. d. J=7. 5Hz). 8. 65(111. d. 






J=l. 50z). 9. 32(1H. d. J=7. 511z). (DHS0d 6 ) 


1-3 


oil 


2. 45(311. s). 4. 03 (311. s). 6. 82(111, t. J=6. 
75Ilz). 7. 45 (III. s). 7. 95(111. d. J=6. 750z) 
,8. 25(lfl, d. J=6.750z). (CDCb) 


1-4 




2. 50(30. s). 7. 45(in. t. J=6. 751Iz). 
8. 15(10. s).8. 25(in. d. J=6. 750z). 
9. 00(lU.d,J=6. 750z). (DJlSOdJ 


1-5 


132-134 


1.32(311. t. J=7. 0Uz).2. 95(211. q.J= 




(IlBr salt) 


7. 0Hz). 4. 05(30. s), 7. 60(10. d. J=7. 5Uz) 
. 8. 35(10. s). 8. 50(10, d. J=6. 750z). 
9. 25(10. d.J=6. 750z). (DKS0d 6 ) 


1-6 


125-127 


1. 38(30. t. J=7. 50z). 3. 00(20. q. J= 
7. 50z). 7. 62(10. t. J=6. 750z). 8. 50(10. 
d. J=6. 751lz). 8. 55(10. s). 9. 45CR d. J= 
6. 750z). (DHSOds) 


1-8 


oil 


1. 40(611. d. J=7. 50z). 3. 00-3. 50(10, in). 
4. 00(30. s). 6. 75(10. t. J=6. 75llz). 
7. 45(10. s).7. 90(10. d. J=6. 750z). 
8. 26(10. d. J=6. 75Hz. 1. 50z). (DHSOds) 


1-9 


135-137 


1. 30(60. d. J=7. 50z). 3. 00-3. 60(111. m). 



7.07(10. t. J=6. 75IIz).7. 85(10. s). 
7. 99(10. d. J=6. 750z). 8. 75(10. d. J= 
6. 750z). (DHSOds) 
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Table 5 (continued) 

Com pound No. in. p. CO NMR (J val ue) 



1:11 


157-158 


1.48(911. s).4. 03(311. s). 7. 58(111. t.J= 




(Illlr salt) 


6. 75Hz). 8. 33(11 s). 8. 45(111. d.J= 

A ir\n-} Q 1 9 f 1 n t l-G 7^117^ fntf^Vl ^ 
0. fOtlZj, y. lZ^lli. L, J-D. IOuZJ. 


1-12 


228 


1. 50(911. s). 7. 69(111. t. J -6. 3llz). 8. 40- 
8. 60(2U. m).9. 26(111. d. J -6. 3IIz). 


1-13 


oil 


1. 45(311. t. J=6. 0IIz).4. 55(211. q.J= 
6. OIlz). 7. 05(1H. t. J=6. 75Hz). 7. 70(111. 

6. 7511z). (CDC1 3 ) 


1-14 




7. 56 (ID. t.J=6. 7511z).8. 20(1U. s). 

0. 00UII. u. J-o. idIIza 0. yUUlL a. J - 


1-15 


oil 


2. 50(311. s).4. 05(311. s). 6. 95(111. t.J= 

0. (uiizy, 0. uu vlii. a, j-o. louzy. y. uuviu. 
d. J=6. 750z). (CDCh) 


1-17 


123-124 


2. 20(611. s).2. 50C3U. s). 3. 65(211. s). 

0. (iHili, I. J-O. (OilZJ, I. JDIIU, a. J- 

6. 751Iz). 8. 42(111. d. J=6. 75IIz). (CDCh) 


1-22 


255 (sub- 


3. 20(30. s). 8. 04(111. t. J=6. 750z). 




limeoy 


n no fin a r-K 7fcn-»^ \c\ c\ac\j\ a i- 
U. Ua Kill, a. J -0. loliz). 1U. U1V.111, a. J- 

0. lOliZj. V.U 3LUUUJ 


1-24 


oil 


4. 05(311. s). 6. 83C1H. t. J=7. 5IIz). 7. 35- 
7. 60(311. m). 7. 95(111. s). 7. 98-8. 15(311. 
m).8. 30(111. d.J=7. 5Uz). (CDCh) 


1-26 


226 


7.40-7. 70(411. n).7. 95-8. 10(211. ■). 
8. 33(111. d.J=6. 751b). 8. 80(111. s). 
9. 10(111. d. J=6. 751lz). (DHSOds) 


1-27 


oil 


2. 60(311. s). 4. 05(311. s).6. 88(111. t.J= 



6. 75IIz). 7. 25-7. 40(311. ■). 7. 80(111. s). 
7. 90-8. 10(111. ■). 8. 35(111. d. J=6. 7511z). 
(CDCh) 
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Table 5 (continued) 

Compound No. m. p. (°C) NMR (J value) 



1-28 


220 (sub- 


2. 38(311. s). 7. 30-7. 80(511. in). 8. 50(1 n. J 




limed) 


=6. 75Hz),8. 75(111. s).9. 28(111. d. J= 
6. 75Ez). (DHS0d 6 ) 


1-30 




2. 48 (3D, s). 4. 03 (3D, s). 7. 30-7. 90(511, n) 
.8. 42(111. d,'J=6. 751lz).8. 87(111. s). 
9. 15(1D. d.J=6. 75Uz). (DHS0d 6 ) 


1-11 

1 Ox 




? 40nn O 7 10-7 50(311 m) 7 70- 
7.90(211. m),8. 10(111. d. J-6. 751Iz). 
8. 65(111. s). 8. 90(111. d. J=6. 75Dz). 
(DHSOdc) 


1-3? 


122—124 


2 35(311. s). 4 06(311. s) 6 80(111 d J= 
6. 75Uz), 7. 25(211. d. J=8. 251Iz). 7. 85- 
8. 05(311. m). 7. 90(111. s). 8. 28(111. dd. J= 
6. 75Uz. 1. 511z). (DMSOdo) 


1-33 


178—180 


2. 38C31I. s). 7. 30-7. 50 (311. ra). 7. 85(211. 
d J=8 2511z).8 25(111. d, J=6 75llz). 
8. 70(10. s). 9.04(111. d, J=6. 75IIz).- 
(DKSOde) 


1-34 


233-235 


2. 33(311. s). 2. 48(3U. s). 7. 02-7. 30(20. 
in) 7 67(111 m) 8 02(111 dd J=7 511z 

I . OuO) f 0. O t V liU o/» 0. 00 \ Lit* UU, J — 

7. 5Uz. 1. 5llz). (DMS0d 6 ) 


1-36 




4. 00(311. s). 4. 08(311. s). 7. 10-7. 40(211. 




CHBr salt) 


m). 7. 50-7. 80(211. a). 7. 93(111. dd. J= 
1. 5IIz. 7. 511z). 8. 54 (lfl. d. J=6. 75Hz). 
8. 95(1H. s).9. 34(111. d, J=6. 75IIz). 
(DMSOds) 


1-37 


238-240 


4. 00(311. s). 7. 00-7. 60(411. ra), 8. 05(111. 



dd. J=L 5llz. 7. 5Hz). 8. 27(111. d. J= 
6.75IIz), 8. 75(111. s),9. 10(111. d, J= 
6. 75Uz). (DUSOde) 
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Table b (continued,) 





Compound No. a p. CO 


NMR (<J value) 




1-38 


172-174 


4. 00(311. s).4. 17(311. s). 7. 20(111. in). 


5 




OlBr sail) 


7. 50-7. 80(411. m). 8. 54(111. d. J-G. 75117.). 








8. 99(111. s).9. 25(111. d.J=6. 75IIz). 








(DHS0d 6 ) 




1-39 


209-211 


3.90(30. s).7. 10(111. m). 7. 30-7. 75(411. 


70 






in). 8. 48(10. d. J=6. 750z).9. 00(111. s). 








9.25(in.'d, J=6. 75Hz). (DMS0d 6 ) 




1-40 


oil 


3. 84(311. s). 4. 05(311. s). 6. 83(111. d. J= 


15 






G. 7511z). 7. 00(311. d. J=8. 2511z). 7. 80- 








8. 10(411. m).8. 25(111. dd. J--6. 75Ilz. 








1. 5nz). (CDCh) 




1-41 


171-173 


3. 78C3U. s).7. 05(in. d.J=8. 25Hz). 


20 






7.30(311. t. J=6. 75Ilz).7. 88(211. d. J= 








6. 75Iiz). 8. 60(111. s).8. 98(111. d.J-- 








6. 7511z). (DMSOds) 


25 


1-42 


224-225 


1.43(311. U J=6. 611z). 3. 88(311. s). 






(OBr sail) 


3. 90(3H.s)4. 47 (211. q. J=6. 6nz). 








7. 15(111. d. J=9. OIlz). 7. 48-7. 68(211. n). 


30 






8. 42(10. dd. J=7. 50z. l" 50z). 8. 88(111. s) 






.9. 12(10. d.J=7.50z). (DHS0d 6 ) 




1-43 


243-245 


3. 85(311. s). 3. 90(311. s). 7. 10(111. d. )= 








9. OIlz). 7. 40-7. 78(20. a). 8. 35(111. d. J= 


35 






7. 5Ilz). 8. 83(10. s). 9. 10(10. d. J=7. 50z) 








. (DHSOde) 




1-45 


205 (sub- 


7. 25(10. t. J=6. 30z). 7. 40-7. 60(30. ■). . 


40 




limed) 


8. 00-8. 30(20. m). 8. 84(10. s). 9. 00(111. 






d.J=6.75Uz). (DHSOde) 




1-46 


220(sub- 


4. 05(30. s). 7. 50-7. 80(30. b). 7. 95(10. 






limed) 


s). 8. 10(10. br). 8. 45(10. d. J=6. 75Ilz) 


45 




CHBr sail) 


8. 96(10. s). 9. 15(10. d.J=G. 7511z). 



(DttSOdc) 

50 
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Table 5 (continued) 



Compound No. m. p. CO NMR (6 value) 



1-47 


225 (sub- 
limed) 


7. 40-7. 60(311. m). 7. 95(111. ■). 8. 15(111. 
br). 8. 35(in. d. J=6. 75Hz). 8. 92 (III. s). 
9. 11 (IB. d, J=6. 750z). (DUSOde) 


1-48 


132-133 


4. 05(311. s). 6. 85(111. t.J=6.70z). 
7. 45(211. d. J=8. 3Ilz). 7. 90(111. s). 7. 80- 
8. 10(311 m),8. 30(10. dd. J=6. 75Hz. 
1. 5nz). (CDClj) 


1-49 


220-222 


7. 50-7. 70(311. in). 8. 05(20. d. J=8. 31Iz). 
8. 50(111. d. J=6. 750z). 8. 85(111. s). 
9. 15(in. d, J=6. 75Uz). (DKS0d c ) 


1-50 


160-162 
(lIDr salt) 


4. 20C30. s). 7. 60-8. 00(511. m). 8. 60- 
8. 80(20. m). 9. 10(111. d. J=7. 78IIz). 
(DMSOds) 


1-51 


205 (sub- 
limed) 


7. 41(in, t. J=6. 75nz).7. 68(211. d,J= 
8. 250z). 7. 94 (2n. d. J=8. 25Ilz). 8, 23(111. 
d. J-6. 75llz). 8. 85(111. s). 9. 08(111. d. J= 
6. 75Uz). (DMSOds) 


1-52. 


157-158 


4. 00(311. s).7. 08(111. U=6. 75Ilz). 
7. 96(111. d. J=6. 75Uz),8. 35(411. s). 
8. 78(111. s). 8. 85(10. d.J=6. 75IIz). 
(DMSOde) 


1-53 


• 240(sub- 
1 Lined) 


7. 28(111. t. J=6. 751Iz). 8. 20(111. d. J= 
6. 75IIz). 8. 30-8. 50(40. m). 8. 82(10. s). 
8. 95C11L d. J=6. 75nz). (DMSOdc) 


1-54 


266 


7. 20(10. t. J =6. 75llz). 7. 25-7. 55(311. m). 
8. 10(10. d. J-6. 75Hz). 8. 18-8. 40(111. m). 
8. 54(10. d. J=4. 51Iz).8. 95(10. d. J= 
6. 750z). (DMSOds) 


1-56 


199-201 


2. 48(60. m). 7. 15-7. 70(40. nt). 8. 32(10. 
d. J=6. 750z). 8. 55(10. s). 9. 04(10. d. J= 
6. 750z). (DHSOde) 


1-60 


97-98 


4. 18(30. s). 6. 99(111. t. J =6. 911z). 7. 25- 
7. 63(30. m). 7. 93-8. 38(40. m). (CDCh) 


1-61 


194-196 


7. 26(10. t. J=7. 250z). 7. 92-8. 25(30. m). 
8. 64(10. dd. J=l. 5IIz. 7. 2Ilz). (D»S0d 6 ) 
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Table 5 (continued) 



Com pound No. a. p. CO NMR {5 value) 



1-G3 


129—131 


4. 08(311. s). 6. 80(311. t. J=6. 3Hz). 7. Zl- 
7. 35(3H m). 7. 35-7. 62(4U. n). 7. 65- 
7. 82C3U. m).7. 98(10. d. J-6. 3IIz). 
8. 08(111. d. J=6. 311z). (CDClj) 


1-7L 


oil 


1. 43(311. t.J=6. 0Uz).4. 48(211. q.J= 

6. Ollz). 7. OOQII. t.J=6. 3Hz). 8. 01(111. 
dd.J=7. 5Hz. 0. 8IIz). 8. 42(111. dd. J = 

7. 5Uz. 0. 8Ilz), 8. 00-8. 10(111. m). (CDCh) 


1-72 


203-205 


7. 20(111. t. J-6. Ollz). 8. 55(111. dd. J= 

9.0Hz. l.511z).8. 60-8. 67(111. ■). 

8. 83(111. dd. J=9. Ollz. 1. 5llz). (DKSOdc) 


1-79 


89—91 


6. 71-6. 70(211. m). 6. 70-6. 95(211. m). 
7. 21-7. 35(311. m),7. 35-7. 62(411. ■). 
7. 65-7. 82C3U. ■). 8. 08(10. d. J=6. 3Ilz). 
(DMSOds) 


1-81 


250 (sub- 
limed) 


n rn^'iii A a f\c fn\t 7 AO 7 7P1 f ')!! 

2. 50(311. s). 4. 05 volu s). (. lo- (. fUUU. 

■\ rr on o on /"on O 4A^1ii J T 

in). 7. 88-8. 08(211. m), 8. 40(111. d. J 




CIlBr salt) 


=1. Ollz). 8. 80(10. s).9. 02(111. d. J= 
1. Oflz). (DUSOda) 


1-82 


250-252 


2. 40(311. s). 7. 39-7. 65(311. m). 7. 95- 
8. 10(211. ra).8. 09(111. d. J=l. 51Iz). 
8. 50(111. s). 8. 78(111. d.J=l. 5lfe). 
(DlIS0d 6 ) 


1-83 


157-158 


1.50(311. t.J=6. 3Hz). 2. 41(311. s). 



2.55(311. s).4. 58(211. q. J=6. 3Uz). 

6.42(111. s).7. 20-7. 50(411. ■). 

7. 65(111. s). 7. 85 -8. 10(20. n). (CDCh) 
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Table 5 (continued) 

Compound No. in. p. CO NMR (lvalue) 



1-84 


121-122 


2.68(311. s).2. 7K3H. s),7. 05(111. s), 
/ . 40- / - / U v4II , m ) , o - bUvl n . s j . vUMbUa 6 ) 


1-85 




2. 1 8(311 , s) . 3 . 94(211 . s) . 4 . 02(311 . s) . 
6.81(111,1. J=6.6Ilz). 7. 68(111. s), 
7. 93(111. dd,J=6.6IIz, 1.5Mz.),8.<£8uIl. 
dd.J=6.6IIz.l.5Hz).(DMSOd 6 ) 


1-86 


250(sub- 
1 iined) 


5.38(2ll,s). 6, 88-7.20(311. m). 7. 21-7. 5 
5(3!l , m), 8. 27(111, d,J=7- 5!Iz) . 8 - 42( 1 II . 
s).9.05(lH.d.J=7.5Hz).(DMSOd 6 ) 


1-88 


255(sub- 
I lined) 


4. 48(2H.s). 7. 15-7. 55(611, m), 8. 13(111. 

s),8.10(lII.d,J=6.6IIz).8.89(lII.d.J= 

6-6Hz).(DMS0d 6 ) 


1-89 


138—139 


1 - 42(311 , 1 1 J =6 - 3Hz) , 4 . 47(211 . q . J = 

6. 3Hz), 4-86(211, s), 6.87(111,1, J=7.5Hz) 

.7.72(lH.s),7.93(lII.dd,J=7.5IIz. 

1. 5Hz).8. 28(111. dd. J=7.5Hz. 1 .5IIz). 

(CDC1 3 ) 


1-90 


250 

(decomp.) 


4.86(2II.s).6.87(lIl.L.J=7.5Hz). 

7. 72(111. s),7.93(in,dd,J=7.5Hz,1.5Hz) 

.8.28(111. dd,J=7.5Uz.l.5nz).(CDCl3) 


1-94 


oil 


2.18(3H.s).3.94(2II.s).4.02(3H.s). 



6.81(lH.t.J=6-6IIz). 7.68(111. s), 
7.93(lH,dd. J=6.6Hz. 1 .5Hz). 8.28(111. 
dd,J=6.6IIz.l.5IIz).(CDCl 3 ) 
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10 



T able b (.continued,) 

&»ipound No.ji^Cp) NMR (lvalue) 

"["% more ihan 7.60(111.1 J =7.8lb~) .'T.04 8-52C5tf. ...).'' 

300 9 -56 9. 7 2(111. m). ( DMS0rf«) 

l : 9'8 2K)(sub- 7. 22(111.1. J=6.75llz). 7".83(lii".d J* " 
limed) 3.01k). 8.00(lII.d, J=3.0lb). 8-05(111. 
d.J=6.75lb). 8. 67(111. s). 8-92(111.(1. J 
=6.75!lz).(DMSOd 6 ) 



1 100 oil 1.32(9Il.s).l. 45(311. t.J=7.0lb). 

2.60(3II.s). 4. 52(211. q.J=7.0lb). 
6 • 75( 1 II . t . J=6 . 75II7.) . 7 . 20 7 . 40(211 . m) . 
75 7.70-8- 00(311 . in) . 8 . 33( 1 II . d . .1 =6 - 75117. ) . 

(CXI,) 



1-101 191-192 1. 30(911. s). 2. 56(311. s). 7-20(111. t. J 

=6- 75117.). 7. 36(211. m). 7.82(lll.d, J- 
20 9.01b). 8-40(111. s). 8- 94(111. d.J = 

6 . 75117,). (DMSOdc) 

' l~- i 02 ~ oil*" 1 ". 35(911 . s) . 1 - 50(311 . t '.' J -7 W?.) ." 

2.51(311. s). 4. 51(211. q. .1=7. (Mb.). 
25 • 6.78(111.1. J«6.75Ife), 7. 05-7. 40(211. «). 

7 . 76( Hi . s) . 7 . 90( 1 1! . d . J =6 . 75lbX 
8.05(III.m). 8. 32(111. d.J=6.75lb). 

(OKI,) 

1 103 194-195 |.32(9II,s). 2.45(3It.s), 7. 15(111. i. J 

=6.75117.). 7.30(211. m). 7.«K|ll.n). 
8-08(111, d.J=6.75Ib), 8. 45(111. s). 

35 _ 8.90(lH,d.J=6.7 5iI z).(DMSO d 6 ) 

T-W " 240-241 2.37(3II.s). 2-45(311. s). 7717(111, d. J 

-7.5Hz). 7.23C1H.S). 7.6()(itl.d.J= 
6.61b). 7.45(111.1. J-B.flb). 
40 8'.28(lII.dd.J=6. 6.1.51b). 8. 52(111. s). 

9.05(lII.dd.J=6.6. l.5Ib).(l)MS0d r .) 



45 



50 



55 
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Table 5 (continued) 

Comp ound N o. m .p.("0) NM R ( S va 1 lie) 

I "105 " 249-250 2-30(311 . s) . 2 . 3CCs)X3Ki if. d7T= 

6- 6U7.).7.42(IH.d,J=7.5[lz).7.72 
(llI.dd.J=7.5llz.l.5llz).7.77(IIF,d,J= 
1.5ll7.).8.28(lII.dd.J=fj.6, 1.5Hz), 
8.70(111, s). 9. 03(lH.dd. J=6.B. 1 .5Hz). 

(DM SOdo) 

"l lOfi 21 1—212 ' I- 15(311. i. J=7. Olb.). 2-20-2.~45(l2H. " 

(IIBr sail) br).4-55G>H.q. J=7.0IIz).7. 19(lll.s). 

7.63(111, d.J=6. 75Hz). 8- 52(111. d.J= 
6.75llz),8.52(l!l.d.J=6-75ll7.).8.59 
(lII.s) f 9.33(lH.d.J=6.75fl7.). 

(DMSOds) 

"I 107 " 265-266" 2.20-2.45(1211.™). 7.15aiU). 7"67 

(lII.d.J=6.75Ilz). 8-45-8-60(2H..n). 

9.29(llI. d.J=6.75Ilz). (DMS Od,) 

1 110 212-213 1.28(311. uJ=7.0IIz). 1 .48(311.1, J= 

(HBr salt) 7.0IIz).2.74(2II,q. J=7.0IIz), 4-57(211. 
q.J=7-0IIz). 7.43(211. d.J=7.51Iz). 

7- 64(111, u J=6-75fIz), 7-95(211. d, J= 
7.5IIz). 8-53(lH.d.J=6.75ll0.8.88 
(lll.s). 9.25(llI.d.J=6.75IIz). 
(DMS0d 6 ) 



214-215 1.25(311. L.J=7.0IIz). 2-75C21I.Q. J= 

7.0Hz). 7.25-7.60(3ll,m). 7.91(2H.d, 
J=7 . 5Hz) . 8 - 33( 1 II. d . J=6 - 75Hz) , 8 . 79 
(lH.s). 9.10(lIl.d.J=6.75ll7.). 
(DMSOdo) 
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Table 5 (continued) 

Compound No. m. p. C O NMR (lvalu e) 

1-112 260(sub- 2. 35C3IL s). 3.98(3n.s). 7. 15(11 t. 

limed) J -7. 5Hz). 7. 30C1IL dd. J-8. 0. 1. 5llz). 
7. 45C1IL d. J=7. 5Dz). 7. 87 (111. d. J= 
1.5llz). 8.25(lIU.J=7.5Hz). 8.73 
(Ills). 9.05(lH.d.J=7.5Ilz). 

CDttSOde) 

" 1-113 225(sub- 2. 37(31 s). 2. 45(311. s). 7. 17(lU.d. 

Limed) J=7.5Uz). 7. 23(10. s). 7. 60(11 d. J 
=6. 6Hz). 7.45(llt.J-6.GHz). 8.28 
(lldd.J-6.6. 1.5Bz). 8. 52 (in. s). 

9. 05(111. dd. J=6. 6. 1. 5Hz). (DHS0d 6 ) 

1-IL4 283-285 4. 00(30. s). 7. 33(111. 1. J-6. BUz). 

7. 49(111. d. J=6.3Hz). 7. 69(111. dd. J= 
6.3. 2.5flz). 8. 12C1IL d. J=2. 5Uz). 
8. 40(11 d.J=6.3Dz). 8. 89(111. s). 

9. 16(11 d. J=6. 3Hz). (DMSOdc) 

1-115 235-237 2. 35(31 s). 3. 98(31 s). 7. 15(11 t. 

J=7. 5Hz). 7. 30(11 dd. J=8. 0. 1. 5llz). 
7. 45(11 d. J=7.5Hz). 7. 87(111. d. J = 
1. 5«z). 8. 25(111. d. J=7. Site). 8. 73(111. 

s),9. 05(m.d.J=7.511z). (DHSOds) 

1-118 164-167 1. 45(30. 1. J=7. 0Hz). 2. 44(31 s). 
(DBr sail) 2. 53(31 s). 4. 55(21 q. J=7. OUz). 

7. 15-7. 40(211. in). 7.50-7. 75(21 a). 
8.47(lld.J=6.75Uz). 8. 64(11 s). 
9.22(lld.J=6.75Hz). (IWSOds) 
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Table 5 (continued) 

Compound No. ra.p.CC) NMR (.3 value) 



I ]|9 I39 l.48(3lUJ=6.9IIz). 4.53(2II.n. >6.9Ilz). 

7.20(lII.l.J=7.2l!z). 7-50-7-6SC3II.nO. 
7.82 8.03(211, m). 8.27(]II.dd.J=|-35. 7-2 
Hz). 9-90CHI.dd.J-1 .35, 7-2llz). 10.15 

(IH.s). (CDC1,) 

Vl20 214-2)6 " '7.35 7.70(411. m). 7. 83-8. 09(211 .m)." 8.32(1 

Il.dd,J=1.35. 6.6!Iz). 9-80(III.dd.J=| -35. 
6.61b.). 10. 12(111. s). (DMS0d c ) 

6.99(111. 1. J=7. 35Ilz) . 7-3R-7. 69(311 . m) . 
8.01(lll.dd.JH.35. 7.351b.). 8.17 8.49(3 

II. m). (CDCla) 

"H22 i^20l 7^28(111. l.J=6. 91b.) , 7. 40- 7. 70(311. in). • 

8.00-8-23(3lI.iii). 8.6,8(111. dd.J-1. 35. .6.9 
Ilz). (DMSOdJ 



1-123 97 1. 43(311. L.J=3.9IIz). 1.45(3H.i.J=3.9Ib.). 

4. 03 -4.68(411.111), 6.99(111. t,J=6.9!lz). 7. 

94-8.l2(lII.in). 8. 30(111. s). 8. 40(111. dJ= 

J3_.91b.). (CD CU) 

H 24 139-T40 T. 39(611. 1. J=7.81l7.). 4.45(2lT, q",J -7 . 8llz) 7 

4.48(2H.n,J=7.81l7.). 7.63(111. 1, J =7. 65117.). 

8.37(Ml.dd.J=1.35. 7.65Ilz). 9. 52(111. dd. 

H. 35. 7.65Hz). (DMS0d 6 ) 

I" F25 " ~> 300 7 . 67( in.L,J=7-5IIz). 8. 30(111, dd,J=l .35. 

7.5IIz). 8.80(lll.s). 9.55(111, dd.J=|. 35. 

7.5llz). (I)MS0cJ s ) 
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T a b 1 e .5 (continued) 

Compound No. n. p. CO • NMR (d value) 



1-127 247-250 1.40(311. t.J=7.5Qz). 2. 71 (311. s). 2. 90- 
(decoinp. ) 4. 24(111. br). 4. 51(211. q. J=7. 5 n Z ). 7. 72 

(111. t. J=7.8Hz). 8. 57(111. dd. JM. 35. 7.8 

llz). 9. 30C1H. dd. J=l. 35. 7.8Ilz). 

(DKS0d 6 ) 

1-128 > 300 2.71(311. s). 7. 70(111. t. J =7. 51b.). 8.52 

(in. dd. J=l. 35. 7.5Uz). 9. 30(111. dd.J= 

1.35. 7.51b.). (DMSOdc) 

~Vm 184-185 1. 42(311. l.J=7.5Uz). 2. 65(311. s). 2.77(311. 

s). 4. 47(211. q. J=7. 5Dz). 5. 25(111. br). 7. 03 

(III. t. M. 5Dz). 8. 11(111. dd. J=l. 35. 7. 5Uz) 

. 8. 87C1H. dd. J=l. 35. 7, 511z). (CDC1 3 ) 

1-130 235-236 2. 49(311. d. J=5. 4IIz). 2. 70(311. s). 5.40- 

G. 91(111. br). 7. 60(111. t. J=6. 6llz). 8. 34- 

8. 74(211. m). 9. 02-9. 20(111. m). (DMSlkl s ) 

1-131 182-183 1.47(311. t.J=7.5IIz). 2. 85(311. s). 4.53(211. 

q.J=7.5Ilz). 7. 30(1H. t. J=7. Ulz). 8. 28C10. 

dd.M.5. 7. lDz). 8. 98(111. dd. J=l. 5. 7.1 

Hz). (CDCh) 
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Table 5 (continued) 

Compound No. id. p. CO NMR {5 value) 



1 

1- 




Ulur sal i J 


1. L\i 1. IlKoU. in J, 0. L6-1. WKhII m). 1. 
7. 42(10. n). 8. 11(11 dd. J-l. 35. 7.8Ilz). 
9. 67(11 dd, J=l. 35. 7.2117,). (DHS0d B ) 


1- 


-133 


105—106 


1. 44(611. t. J=7. 5Uz), 4. 31-4. 66(411. m). 
7. 15(in. t. J=7. 5uz). 8. 17(11 dd. J=l. 35. 
7.5Ilz). 9. 57C1D. dd. J=l. 35. 7.5Ilz). 
(CDCb) 


1- 


•134 


210-212 
(decomp. ) 


5. 40-8. 00(211. br). 7. 38(111. t. J=6. 6IIz). 
8. 18(111. dd. J=l. 35. 6. 6Ilz). 9. 55(111. dd. 
M.35. 6.61Iz). (DMS0d 6 ) 


1 

1- 


135 


237 


7 OC f\ 11 1 T— 1 CI!.^ O infill AA 1—1 IT 

f. zbdl t. J=i. buz;, o. 19(11 dd, J-l. J5. . 
7.5Uz). 7. 65-8. 29(111. br). 8. 35(111. s). 
8. 88C1II. dd, J=l. 35. 7.5Hz). (DMS0d 6 ) 


1- 


-136 


amorphous* 


1. 42(311, t. J=7. 2flz), 2. 43(311. s). 2. 91(211, 
br). 4. 47(211. q. J=7. 2tlz). 6. 81(10. t. J=7. 5 . 
Hz). 7. 82(1U. dd. J=l. 35. 7.5IIz). 8.20(11 
dd. J-l. 35. 7. 5Hz). (CDCli) 


1- 


-137 


231-233 


2. 70(3H. s). 7. 20(311. t. J=6. 9IIz). 7. 47- 
7. 68(311. m). 7. 93-8. 21(311. ■). 8.76-8.95 
(21 m). (DHSOds) 


1- 


-139 


2 70 (decomp. ) 
(IIBr sail) 


1. 42(311. t. J=7. OUz). 4. 54(211. q. J=7. OBz). 
7. 30-7. 70(41 m). 8. 00-8. 25 (in. in). 8.39 



(1H. d. J=6. 75Uz). 8. 77(11 d. J=4. 5Uz). 
9. 20(11 d. J=6. 75Dz). (DKS0d 6 ) 
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75 



20 



25 
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35 
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Table 5 (continued) 

•impound No. m.p.("C) NMR ( S valun) 

"i-T^O 177^778 M2CS7t>7.0llz) . 4 .55("ai'.ci "."w.'iizT" 
(HBr salt) 7-40C2II. t. J=9.01lz). 7. 62(111. t.J=6.75llz). 

8. 03(211. del,. 1=9.0. fi.OIiz). 8.48(111. d,J= 
fi.75Ilz). 8.88(IH.s).9.20(|ll.tl.J=fi.7Sll7.). 

(DMSOclr.) 

i i T f 22? 7 ] 26" 7". srafiTra) r^^caTIk (iV 

(subl imed) B.OIIz). 8.28(]II.d, J=0.75llz), 8. 73(111. s). 
9 . 0G( I II . d . J -6 . 75llz ) . ( DMSOd * ) 



142 97-99 1. 50(311. t.J=7.0llz). 4. 05(211. ci, J=7.0llz). 

6.80 7. 20(311. m). 7.JK)(IH.d.K>.7J)ll7.). 
S.OfKIIl.d.JH.OHz). 8.34(IH.d.J'f}.75llz). 

8.45 8.fi5( lH.m)(CXh) 

!~M3~'~2io " 7.7)0 7.40(2II.m). 'l. 65-8. 10(211. n). ~8.5(f ' 
(sublimed) (lll.s). 8-85(111. d. J=6.75Ilz). 9. 01(111. d. 
J=6.75IIz). (CF3COOD) ' 



1-144 206-208 1 .41(311. 1. J=7.0IIz). 4.55(2II.q. J=7.0Hz). 

(HBr sail) 7.20 7. 90(411. m). 8. 55(111.0. J-B. 75Hz), 8. 

88( 111. s). 8.32(111. d. J=6. 75llz). (H MSOdJ 

F-H5 280-282 " 7~i5-7.80(3il.m). 8. 12(111. d.J=6.75llz)". 

8.55(111. d.J=|. 5Hz). 8. 99(111. d.J=6.751lz). 
(DMSOd c ) 
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10 



15 



20 



25 



Table 5 (continued) 

Compound No. m.p.("C) ■• NMR (5 value) 



I- MB I43-I44 |.45(3IU.J-7.0ll7.). 2.78GH.s). 4.42(2H, 

ci.J=7.0llz). 7.50(IH,d,J=6.75Il7.), 8.25CM. 
• d.J«6.75ll7.), g.55(HI.d,J=6.75Il7.). 
(DMS0d B ) 



I -M7 I43-I46 |.38(3lU.J=7.0lIz). 4.42(2II.q,J=7.0Ilz). 

(HRr salt) 7.30(1 II. m). 8- 88(211. m). 8. 30(1 II. n). 8.70 
(211. m). (DMSOde) 



1-151 oil 



1 . 3()( 1 211 . d . J=6 • Ollz) . 1 . 45(311 . t . J=7 . 0Hz) . 
2 • f )5( 1 II . m . J «B • Oil?.) . 3 • 48( 1 II . m . .1 =6 . (Mb. ) . 
4 . 45(211 . q . J=7 . Ollz) . 6 . 75-7 . 75(511 . in) . 
7.95(llI.d.J=6.75Hz). 8. 35(111. d.J=6.75Il7.). 
(CDCU) 



H52 99-101 1.15-1. 40(1211. m). 2.80-3.40(2II.m). 7.10- 

7.60(4H.m). 8. 35(111, d.J=6.75IIz). 8.48(111. 
s), 9.09(HI.d.J=6.75ll7.)..(DMSOd t ) 
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T able (i 



Compound 


No. R 1 


V 


R 3 


R* 


R' 


2 ■ I 


II 


11 


II 


11 


A 1 


2-2 


Me 


11 


il 


II 


A 1 


2 3 


Mo 


11 


II 


II 


A 2 


2 4 


Mc 


II 


II 


II 


A 4 


2 5 


1-1 


II 


II 


II 


A i 


2-6 


nPr 


II 


II 


II 


A- 1 


2-7 


iPr 


11 


11 


II 


A 1 


2-8 


nBu 


H 


II 


II 


A-l 


2-9 


IB ii 


11 


II 


II 


A 1 


2 10 


11 


CI 


II 


II 


A 1 


2-I l 


Me 


CI 


II 


II 


A-l 


2- 12 


.Mc 


Me 


II 


11 


A-l 


2-13 


Me 


CHO 


II 


II 


Al 


9 1 A 


mo 




11 

M 


IT 
II 


A I 


2- 15 


Mo 


ClUNMe, 


H 


II 


A I 


2-16 


Mc 


CF»CIIF 2 


ii 


11 


A-i 


2-17 


Me 


ClUNMe* 


ii 


II 


A 2 


2-18 


Me 


CII 2 NMe s 


II 


II 


A-4 


219 


Me 


CIIjNMe s -IIC1* 


ii 


II 


A-4 






r~\ 








2-20 


Me 


CIIjN ,0 


n 


II 


A 1 


2 21 


Mc 


CH,S-iPr 


ii 


11 


A-4 


2-22 


Me 


CHiCHiCN 


il 


11 


A-4 


2-23 


Mc 


Cll--CMe 2 


11 


11 


A-4 


2-24 


C„IU 


11 


ii 


11 


Al 


2-?5 


C R Hs 


II 


ii 


II 


A-2 


2 2P 


c g iu 


II 


ii 


11 


A-3 



50 
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Table 


6 




Compound No. 


R l 




2-27 


Lolls 


5 


2-28 


r» if 

Cells 




2-29 


Colls 




2-30 


Cells 


70 


2-31 


Colls 




2-32 


Colls 




2-33 


Cells 


75 


2-34 


Colls 




2-35 


Colls 




2-36 


Colls 


20 


2-37 


Colls 




2-38 


Colls 




2-39 


Colls 


25 


2-40 


Colls 




2-41 


Colls 




2-42 


Colls 


30 


2-43 


Cells 




2-44 


Colls 




2-45 


ColU 


35 


.2-46 


Co H 5 




2-47 


Colls 




2-48 


Cells 


40 


2-49 


Colls 




2-50 


ColU 




2-51 


Colls 


45 


2-52 


Colls 



50 



n 


II 3 

IV 


R* 


R° 


n 
11 


U 
II 


11 


A-4 

It n 


11 
tt 


11 
11 


11 
11 


A -5 


II 


It 


II 
II 


A -fi 


tr 
11 


II 
11 


If 
11 


A -7 
A" 1 


tt 
11 


11 
It 


11 


A _ O 

A -0 


11 


II 


11 
II 


a - y 


It 
11 


It 
11 


fl 
11 


A - 1 U 


11 
11 


11 
11 


tl 


A ft 

A" 1 1 


11 


II 
11 


11 


A - t 9 
A 1 L 


11 


11 


l) 


A 10 


11 


If 
11 


n 
11 


A - \ A 


11 
11 


tl 
11 


11 
11 


A- 1 S 

A i 0 


It 
11 


11 
11 


11 


A- 1 fi 

A 1 0 


tl 
11 


l Tl 
11 


It 


A - 1 7 ■ 
A 1 1 


11 


Ii 


11 


A - 1 ft 
A 1 0 


tt 
11 


II 
11 


11 


A - 1 U 

a 1 y 


tf 
II 


tl 
11 


11 


a -9 n 

A L U 


rt 
II 


II 
11 


It 


A -9 t 
A L I 


it 
II 


11 
11 


11 


A-9 9 
A it C 


11 


11 
11 


II 
11 


A to 


11 


11 

11 


11 
II 


A" L*\ 


II 


11 


11 


A-25 


11 


11 


11 


A-26 


11 


II 


II 


A-27 


11 


11 


II 


A-2& 


11 


II 


11 


A-29 
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Tabic G 



Compound No. 


R' 


R* 




V 


R* 


R" 


2-53 


Calls 


II 




II 


11 


A-30 


2-54 


2-MeCoiU 


II 




II 


II 


A- 1 


2-55 


2-MeCr,!l4 


11 




11 


11 


A-2 


9-S6 

It \i V 


2-MeC G H t 


11 




11 


11 


A-4 


9-S7 


3-MeC B Ih 

t J nl \f V U 1 * ^ 


II 




II 


II 


A-l 


2-58 


4-HeCoII* 


11 




11 


11 


A-l 


9-S9 


2 5-Me?Coll3 


11 




11 


11 


A-l 


9 - Rn 

L OU 


9 S-HG 9 CnIll 


II 




II 


II 


A-2 


2-61 


2, 5-Me 2 Cell3 


11 




11 


II 


A-4 


2-62 


2.4. 6-Me 3 CoIU 


11 




11 


11 


A-l 


Z-63 


2-Me0CoIi* 


11 




II 


II 


A-l 


9-64 


3-MoOCnlL 


11 




11 


II 


A-l 


9 - A s 


4-MeOCoIU 


II 




II 


11 


A-l 


9-66 


3 l-CMeCDtCelU 

U t 1 \, Im V* \J J £ *^ 1» ■ * O 


11 


1 


, 11 


II 


A-l 


9-K7 


T A -CHgO) jCnIla 


H 




' 11 


11 


A-4 


9 - RR 
& 00 


9-C1 CpIIx 

6 V< 1 v 6 II 4 


11 




11 


II 


A-l 


9 - fiQ 


3-C1 ColU 

IJ VI Vll M f 


11 




II 


11 


A-l 


9-70 




II 




11 


11 


A-l 


9-7 i 


4-15rCoIU 

1 Ul VU Hi 


H 




II 


11 


A-l 


9-79 


4-NO5C01L 


11 




11 


II 


A-l 


0 7 7 
Z " I o 




H 

11 




II 


H 


A-l 


2-74 


2-FM -MeCell, 


11 




11 


II 


A-l 


2-75 


2-Me. 4-MeSCoIIo 


II 




11 


II 


A-4 


2-76 


2.4.6-ClaC.IU 


11 




II 


11 


A-l 


2-77 


Co II 5 


C1U 


NMe, 


11 


II 


A-l 


2-78 


c.n, . 


cn* 


NMe, 


11 


11 


A-2 
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Table 6 



r\ it n (1 No 

\J U II W III/. 


R 1 


V 


R 3 




R n 


9-7 9 

It \ 3 


CoIU 


CIUNMe 2 


11 


II 


A-4 


6 O \J 


CJU 


ClhNMe,-H0* 


11 


II 


A-4 


9 -R i 
L 0 1 




CI 


II 


11 


A-l 


Z -o Z 


P 11 


III C 


11 


11 


A-4 


Z - o o 


r H 

v/ o " r» 


CoIU 

u 0 II 5 


H 


11 


A-4 


2-84 


r tl 


PF ,PIIF* 


II 


11 


A-l 


Z-o D 


p ii 

V/O 11 5 


CI10 


H 


il 


A-l • 


Z -o d 


p iu 


NO, 


H 


II 


A-l 


9 -R7 

£ 0 ( 


Cnllr 
vO 11 5 


CN 


11 


11 


A-l 




v 0 I* 5 


Cll 2 Cll z CN 


H 


II 


A-l 


9 -ft Q 

z o y 


P II r 


ClI^CMe* 


11 


II 


A-l 


9 - o n 
Z J u 


p„ ii c 


CllCOlDCCl a 


11 


11 


A-l 


z - y l 




II 


1| 


11 


A-l 


Z - J Z 


PF 

V/l 3 


11 


' 11 


11 


A-l 


n ni 

z -y o 


1/ 1 


11 

11 


'll 
11 


II 

11 


A-l 


z-y \ 


P l 


PI 


II 

11 


II 


A-l 


9 _ 0 R 


\J 11 V 


II 


11 


II 


A-2 




CN 


11 


II 


II 


A-2 


o _q 7 

L 3 i 


CII = CMe* 


ii 


II 


11 


A-2 


9 -MR 


Cll - N0E t 


II 


11 


II 


A-2 


9 -Q Q 
& y y 


OMp 


11 


II 


II 


A-l 


n inn 

2-100 


nil- 




11 

11 


II 


A-2 


2-101 


OMe 


. 11 


11 


II 


A-4 


2-102 


SMc 


II 


II 


II 


A-l 


2-103 


II 


OMc 


11 


II 


A-l 


2-10 4 


2-lhieny 1 


11 


11 


II 


A-l 


2-105 


2-fury 1 


11 


II 


II 


A-l 
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Table 6 





Compound No, 


. V 


R f 




V 


R 4 


R" 




2-106 


2-py r idy 1 


11 




11 


II 


A-l 


s 


2-107 


Co 11 5 


11 


5- 


-Mc 


11 


A-l 




2-108 


Calls 


11 


5- 


-Me 


II 


A-2 




2-109 


Cnlio 


II 


5 


-Ho 


11 


A-4 


70 


2-110 


Mo 


11 


5 


-Me 


II 


A-4 




2-111 


Mc Cll,NMe 2 


5 


-Me 


11 


A-2 




2-112 


C.IU 


11 


5 


-Mc 


7-Me 


A-l 


15 


2-tn 


Cnll, 


11 


5 


-CF, 


7-CF, 


A-i 




2-114 


ColloOCllt 


II 




II 


11 


A-4 




2-115 


Cr.lUSCIl, 


11 




II 


11 


A-4 


20 


2-11 6 


CILS0C1U 


11 




11 


11 


A-4 




2-117 


C.IUSOiCIIi 


11 




II 


II 


A-4 




2-118 


CdIUOCIU 


ClUNMej 




11 


11 


A-4 


25 


2-119 


MeOClU 


11 




11 


11 


A-l 






i \ 








A-l 




2-120 


HcOCIU Cil 2 N 0 




11 


II 




2-121 


McSCIU 


11 




11 


11 


A-l 


30 


2-122 


0 

MeSCH, 


II 




11 


11 


A-t 




2-123 


MeSCIU ClUNMe, 




11 


11 


A-l 




2-124 


HeSOiCllj 


11 




II 


11 


A-4 


35 


2-125 


QiClU 


11 




II 


II 


A-4 




2-126 


(EtO) 2 P(0)CII 


, H 




11 


11 


A-4 




2-127 


MoiNCSSCIU 


11 




11 


11 


A-l 


40 


2-128 


C1CIU 


11 




II 


11 


A-l 




2-129 


Cl ? 3 


CoiUNHCO 




II 


II 


A-4 




2-130 


II 


CoIIbCO 




11 


II 


A-2 


45 


2-131 


11 


CelUC(Oll) 




II 


* II 


A-2 



50 
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Table G 



ound No. R* 


R* 


R 3 


R * 


R B 


2-132 


11 


CnllsClU 


II 


11 


A-2 


2-133 


11 


Et 


II 


|| 


A-2 


2 - 1 34 


Colls 


11 


H 


II 


A-4 


2-135 


2-MeClL 


CIIO 

V 11 V 


H 


H 


A-l 


2-136 


2-FColU 


II 


11 


11 


A-4 


2-137 


2-FClU 


II 


II 


11 


A-2 


2-138 


3.4-Mc0 2 C 8 li 


3 II 


II 


II 


// 


2-139 


2.5-Mo 2 Cb!I 3 


II 


6-Me 


H 


A-l 


2-MO 


4-FCdU 




H 


II 


A-2 


2-141 


2 . 4 -F 2 Colla 


11 
11 


II 


I] 


// 


2-142 


2.6-FiCoIIj 


{I 
11 


II 
11 


H 


// 


2-143 


Cells 


PI1 ^0,11 


11 
11 


(I 


// 


2-144 


4-Me 2 NC B lh 


11 

n 


if 


11 


// 


2-145 


4-N0 2 C„ll4 


NO „ 


u 

■ 11 


II 
11 


// 


2-146 


Colls 


run 

Is It W 




II 


// 


2-147 


Cells 


F 
i 


11 
11 


H 


// 


2-148 


Cells 


cn=NCniu 

v II 11 vQ It 5 


II 


|| 


yy 


2-149 


4-Mc.3-N0 2 C B 


113 ilv Z 


H 


II 


// 


2-150 


Mo 


H 


H 


11 


A-ll 


2-151 


El 


11 


H 


H 


// 


2-152 


2-HeC B ll« 


Tl 
11 


11 


it 


// 


2-153 


4-l-CnlU 


II 


11 


11 


// 


2-154 


Me 


NO, 


II 


11 


A-2 


2-155 


4-CeII«-C.II« 


II 


II 


11 


// 


2-156 


Clls 


il 


11 


11 


// 


2-157 


Cells 


CN 


II 


ii 


// 
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Table 6 

Compound No._RL R' « n «* !i! 

2- 1 58 II NO, II ll " 

2--159 4-Mc.3-N0 7 Co!l3 H H H " 

2-160 2.4-(N0,) 2 C„II, NO, » H " 

2-IB1 4-S0ollCnII« II H H " 

2-162 2.5-Cl,C„ll 3 R H II " 

2 163 2,5-(MeO) 2 C 6 H 3 ll II H " 

2 - 1 6-1 He S0 3 1I ll ll " 

2165 He SO,NlIMe 11 II " 

2-166 WW H " H " 

2-167 Ci H H H " 

2-168 4-N(),C«H« H H ll " 

2-|69 Ho IK), H H HNCIKMQOJNIU 

2-170 Mo BOt H H A- 1 1 

2-171 2-lhia7.olyl II U 'll A-2 

2 -272 CF, H II II 1INCII(3-FCuIU)C0NI1 

2173 MI0C.1U II 11 ll A-2 

2-174 2-IIOColh H II W " 

2-175 2 -McOC.il. II ll 'I " 

2 -176 3-HeOCnlU II II H " 

2-177 4-HcOColU H H » " 

2-178 2-CIUU II H H " 

2-179 3-ClColU H II 'I " 

2-180 4-C1CIL II H 11 " 

2-181 2.4-MeiCH, H H II " 

2-182 3.4-Mc 2 C„Ila II » « " 

2-183 2-Me.4-McSColl3 II H H " 
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Table 6 



Compound No. R 1 


K 


D3 
K 


K 


K 


2-184 2-He^ lBuColl3 


11 
11 


it 

H 


11 


// 


2-185 2-Me.5-ll3uC 0 ll 3 


11 


11 


it 
II 


// 


L 100 


£ 1* L , 0 mUVyO 113 


11 


11 


■t 
11 


// 


L-\o\ 




11 


II 


II 


// 


9-1 Q Q 
L 100 




H 


11 


II 


// 


9 - 1 HQ 
6 1 09 


Mr* 


N-CHColU 


II 


11 
11 




9-IQfl 

it I 3U 


OCnIIr 


IT 
11 


II 


IT 
II 




9-1 Q1 


ov^e us 


II 
11 


IT 
11 


11 


// 


o _ i no 




11 


11 
11 


11 
11 


// 


9- 1 QQ 


p 11 


11 


c nil 


fi-Pl 
0 l/l 


// 


o i n i 


p -napluny I 


11 


T( 

H 


11 




n i n c 

2-1 9b 


Mo 


\)lf 


11 


11 
II 




2-196 


0 0 1 c u« P If 


11 


II 


ti 
11 


// 


z-iy / 


bt 


II 


11 


1 11 


// 


n inn 

2-198 


2-ElCoIU 


11 


11 


II 


/f 


2-199 


3-bLtolU 


11 


II 


11 


/f 


2-200 


4-rALnlu 


II 


II 


11 
II 


// 


2-201. 


4-BrColU 


II 


II 


it 
II 




2-202 


2,5-KUC 6 Il3 


11 


it 
II 


11 

11 




2-203 


2-Me.5-ClC B Il3 


11 

11 


it 

11 


11 




2-204 


2-Mc.5-ELCeII 3 


II 


11 


II 


// 


2-205 


2-EL5-MeCoIU 


II 


11 


11 


// 


2-206 


2,4-(McO) 2 C e ll3 


11 


a 


ll 


// 


2-207 


2-Mg 2 HC0CoIU 


11 


11 


11 


✓/ 


2-208 


2-MeOCIUC 6 IL 


II 


ti 


ll 


// 


2-209 2-Me.<i"MeS0CBlI: 


) II 


11 


11 


// 
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Coiu|x;uiul No. R' 


R 2 


R 3 


If 


R r " 


2 210 2-Hc. 4-HeS0 2 CcIl.i 


11 


11 


II 


// 


2-211 5-Hc.2-HeUC 6 ll3 


II 


II 


11 


ft 


2-212 5-CL.2Hc()CgH3 


II 


II 


II 


tf 


2-213 2.4 (i IV) r h, 


II 


II 


II 


// 


2-214 2. 5 "(i-I'r) c h 

I O J 


II 


11 


II 


// 


2-215 4-ihC c II 4 


II 


II 


II 


// 


2--21G rj-Mc.2-KcSCoU 3 


II 


II 


II 


// 


2-217 CbIIi . 


II 


II 


II 


// 


2-218 5-l-Btt 2-McSC 6 lh 


11 


11 


II 


// 


2-2L!) 5 CL. 2 HeSCr,ll3 


11 


II 


II 


// 


2-220 4-CNC G II 4 


II 


11 


11 


// 


2-221 2-CF 3 Cg11h 


II 


II 


11 


// 


2-222 3-CriCdU 


11 


11 


II 


// 


2-221! 2-HC.5 CFHCGI13 


II 


II 


II 


// 



2-224 a-Cimidazoli. 2-a]pyridin-5-ylcarbohy lamino)- 

(2-furyl)acc lonilrile 
2-2213 a- (imidazole 2-a]pyrLdin-G-ylcarbonylainino)- 

(2-furyl)acc Loni Irile 
2-22G a-(3 chloro'2-piicnyl"iinida7.o[i. 2-b] Lhiazoi-5- 

y Icarbony I am i no) - (2- Tury Dace Ion i Ir i lc 
2-227 a-(imidazo[l. 2-b]pyridazin-3-ylcarlx)nylanuno)- 

(2- fury Dace ton i Irile . 
2 -22R a -(6-inclhoxy-imidazo(L 2-b)pyridazin-3- 
y Icarljuny i ami no) -(2- f ury 1) acc loni tr i I e 
2-22!) a-(pyrazolo(l. 2-b]pyriinidin-3-ylcarbonylatnino)- 

(2- fury 1) acc loni t r i Lc 



64 



EP0 404 190 A1 

Cun.pou.xl Ka i! «' K - 

2-230 a -(2-mc Lhy I i mlolizin-8-y Lcarboiiylami.no) - (2 

Ih icny Dace LonLlrilc 
2 -23 1 a -(2-pheiiyl-i«idazo[L 2-b]pyridazin-8- 

y I car l)Oiiy l am ino) - (2 - Uiieny D ace ton i I r i 1 e 

2-232 a -(6-chloro-2-i)henyl-inLdazoCl. 2-b)pyridaz 

y lcarbony 1 am Lno) - (2%thi eny 1 ) acc loni t r i lc 
* IICI : hydrocli Uiridc. * 110: oxalate 

A-1 to A-30 for R 6 in Table 6 mean the following groups. 
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20 



25 



35 



40 



UN Cll4J UNCH-CelU HNCIhor.; 

A-l 3 A ll I A-21 I - - r ' 

CN CN CN 



ilNCII"^ IINCH^i?) HNCilCIUCcH 



A 2 A-I2 I ~L. A-22 I 

CN CN u CN 



hxch-o> iihcihU n-cii-^o 8 

10 A3 : P A- 13 i ^ CF A-23 i i 

CN F CN McCH 



IINCII^' I1NCIKC»> IINCMcV 

A 4 p AM ! r Hj A-24 ! 

J5 CN CN CN 



HNCH^F ' HNCUCIUCIKIW IINCllfl c „ 

A 5 ! *' A-15 i A ! 25 ! 

CN CN CN 



IINC1I-C'> IINCHCll,CII,OMc 
A -6 nni A 16 > A 26 IINCIUCN 

CN ° Cil1 CN 



11NCI1^Q>-0CII 3 IlNCHMej 
A-7 I n ni A 17 I A-27 HN(Me),CO ? Et 

CN Uy CN 



iixcn-.'* iincii^:> iiNcnai,"cr..> 

A 8 \ T A 18 i N- A-28 i " ' 

CN CN CN 



A 9 ' "~~ F A -19 I ~N A-29 



CN CN CN 



HNCil-Y 1INCIH<0N HNCIH<>-CI 

A- 10 i ' A-20 ! - A-30 I " 

CN CH 3 _CN CN._ ._. 



45 



SO 



55 
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T :i b I c 7 

Compo und No. m.p . C*C ) N M H ( 5 va I uo) 

2 I M9 — i 51 6. 40-6. 55(211. in). 6. 65(111.(1 J^TllzT, 

6. 90(111. U=6.75llz). 7. 50(111. br), 
7. 55(111. d.J=0.9llz). 7. 72(111, d.J-0.9||z); 
8. 1 2( I II, d,J=6. 75Hz) ,8. 32(lll,cl. J =6.7 51b.), 

II. 30(111, d.J=8.75ll7.).(CIX;i 3 ) 

2-2 130-131 2.45(3ll.s).6.50(2ll.m).6.67(lMJ-37oib.), 
6.<IO(lll.l,J=6.75llz).7.40(lll.br), 
7. 55011. d.J = 1.51lz). 8. 10-8. 30(211. m). 

II .45(111.(1. J=7.511z).(CDCI a ) 

2-3 140— Ml 2 . 40(311. s) . 6 . 78(1 II . d . J*7 . 5?7.7. 7 " 1 5(2H . m) . 

7. 45(111. m). 7. 66(111, d.J^6. Oil?.). 7. 88(111. s). 
8. 08(111. <l.J«6.75llz). 8. 78(111. cl.J-6. 75llz). 

_____ 11.28(111.(1. J=7.5llz).<l)MSQ(lo) 

2-4 204-205 2. 40<3II.s> . 6. 55ClIl.d.' J=7 . 5Ilss> . 

7. 08(111, l.J=6.75Ilz). 7. 20-7. 70(411. ra). 
7. 88(111. s). 8. 05(111. (I.J-6.7511z), 
8.75(111.(1, J =6. 75Hz). 1 1 .24(111,(1. J=7. 5llz). 

(DHSOdc) 

2-5 102-103 1 . 30(311. 1 . J=7 . 5Ilz) . 2. 80(211 iqj^liiz) .6.5! 

-6. 70(211, m). 6. 75(lll.d. J -3.01lz), 7. 08(1 11. 1. : 
=6.75Ilz).7.83(IIU).7.88(lll.s).8.07(lll.dd. 
J-(i.75ll7.. 1 . 5Hz). 8. 78(111. dd J-6.75II7., 1.5Hz 1 
ll.35(lll.d.J-.6.75llz).(l)MSOdr.) 
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Tabic 7 (continued) 

Compound No. m.p.CC) NM II (5 value) 



2 7 85-87 1. 35(611. d.J=6.0llz). 3. 08(111. m). 6. 45-6 . 70(211. 

m), 6. 70(111. d.J=3.0Ilz). 7. 03(111. l.J--6.75llz). 
7. 75(111. m). 7. 80(111. s). 8. 06(1 H.dd..h6. 75Hz. 
1. 5llz). 8. 73(111. dd,J=6.75Hz. 1. 5Hz).l 1.48(111, 
d.J=6.75Ilz).(DMS0d 8 ) 



2-9 112-114 1. 32(911. s). 6. 48-6. 65(211, m). 6. 73(111. (I, J-3.0 

Hz). 7. 05(111. t.J=6.75llz). 7. 78(111. m). 7. 84(111. 

s). 8. 07(111. d.J=6.75Hz). 8. 74(111. (I. J=6. 75117.). 

1 1 . 53ClH.d. J=6. 75Ilz) . CDMSOdo) 

2-10 142-143 6.50(2ll.m).6.65UIl.dJ-3.7511z).7.15(]ll.l.J 

=6.75llz).7.45(lll.d.M.5llz).7.58(lll.s). 

».25(2H.m).l0.95(lU.d.J'7.5Hz).(CDCl a ) 

2-11 157-159 2. 45(3ll.s). 6. 35-6. 50(211. m). 6. 65(111. d. 

J=3.95llz).7.08(lll.l, J=6. 7511z). 7. 50(111. d. 

J=1.5Hz). 8. 10-8. 30(211. m). 11. 05(111.(1. J-8. 25 

Il7.).(Cl)Cl 3 ) 



2-15 162-164 2. 20(611. s). 2. 40(311. s). 3. 65(211. s). 6. 50 
(211. m). 6. 68(111. d.J=3.0llz). 6. 92(111. 1.J-- 
6.75Hz). 7. 48(111. br). 8. 12(111. d.J=6.751lz). 

8.40(lIl.d.J=6.751iz).11.58(lIl.(l.J-7.50llz). 
(CDC1 3 ) 



2-17 123-124 2. 20(6II.s). 2. 40(311. s). 3. 70(211. s). 6. 47(111. d. 

J=7.5IIz).6.95(llI.d.J = 6.75llz).7.10-7.50 
(4ll.m).8.20CllI.d.J=6.75Ilz).8.45(lll.dJ^ 
• 6. 7511z) . 1 1 . 58(111. d J=7 . 5011z) . (CDCI ,) 

2-19 171-174 
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T able 7 (continued) 

Compound No. m.p.CC). NMIl(<5 value) 

2-20 184-186 2. 35-2. 60(411. m). 2. 42(311. s), 3. 55-3. 75(4lTin)7 
3. 77(211, s).6.50(2IU). 6. 65(111. d.J*3.0llz), 
6. 95(111. t.J=6.7511z). 7. 55(lll.br). 8. 25(111.(1. 
J=6. 75llz). 8. 47(111, d.J=6.75IIz), 11. 45(111, d. J 

10 

=7.5llz).(DMSOdn) 

2-24 197-199 6. 35-6. 50(211. in). 6. 68(111. d. J-3.75Ilz).6.95 
(lIl.t.J=6.7511z).7.35-7.65(4Il.rn).7.70-7.90 
(211, m). 7. 92(111. s). 8. 10-8. 30(211. in). 11. 56(111. 

d.J=7.50llz).(CDCl a ) 

2-25 187-189 6. 76(111. d, J=6. 3IIz) , 7. 05-7 . 32(211. m) . 7 . 33- 

20 

7. 65(411. m). 7. 70-7. 82(111. m). 7. 86-8. 02(211. m). 
8. 04-8. 20(111. m). 8. 59(111. s). 8. 73-8. 90(111. in). 

U.34(lll.d.J=6.3llz).(DMSOdo) 

2-26 176-177 6. 60(lll.d. J=7.5Ilz),'7. 14(111. t. J=6.751lz), 

7. 35-7. 60(711. m). 7. 80-8. 00(211. m). 8. 15(111. d. 
J=6. 75Hz). 8. 67(111. s). 8. 84(111. d. J=6.75Ilz). 

30 

11 .48(111. d.J=7.5llz).(DMSOdo) 

2-27 192-193 6. 50(111. d. J=6.6Ilz). 7. 14(111. 1. J=7.51lz).7. 36 
-7 . 73(711. ■) , 7 . 80-7 . 99(211 . tn) .8.02-8. 20 

35 

(111. m). 8. 56(111. s). 8. 72-8. 89(111. m), 11.30(111. 

d.J=6.611z).(UMS0dc) 

2 -28 205-206 6. 36(111. d.J=6.6tlz). 6. 98-7. 53(611. m). 7. 68^ 

40 

7. 95(411. m). 8. 03- 8. 20(111. m). 8. 42(111. s). 8. 66 
-8. 80(111. m) . 11. 33(111. dj=6. 611z). (CDC1 3 >■ 
DMSOdo) 

45 — — — 



50 
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Table V (.continued,) 

Compound No. m.p.CC) NMR(<5 value) 



2-29 168-170 3. 82(311. s). 6. 35(111. d.J-6.3liz). 7. 03-7. 66(811. 

m). 7. 78-7. 95(211, m). 8. 10(111. dd. .hi. 3511/.. 7. 5 
Hz). 8.54UIU). 8.78(111. dd.JH.35Hz. 7. 5llz). 
11. 28(111. d.J=6.3llz).(DHSOdc) 



2-30 181-IS2 3. 80(311. s). 3. 85(311. s). 6. 24(111. d.J=6.3llz). 

7. 04-7. 53(711. m). 7. 70-7. 91 (211. m). 8. 10(111. dd. 

J = 1.5llz.7.2IIz).8.530H.s).8.79(lIl.d(I.J = 1.5 

Hz. 7 . 211z) ,11. 22(111, d. J=6.311z) . (DMSOd.) 

2-31 203-204 6. 48(111, d,J=6.45Hz). 7. 12(111. t. hi. 2llzT 

7. 32-7. 65(411, m), 7. 68-8. 02(511. m). 8.10(111. 

dd.J-1.35. 7.2Ilz). 8. 55(111. s). 8. 80(111. dd. 

J = l.35.7.2liz). 11. 25011. d.J-6.45ilz). 

(DMSOdo) 

T32 219-220 6.55(ill.d.J=6.75llz)' t 7. 15(111. 1. J=7.05llz). 

7. 24 -7. 65(611. m). 7. 88-8. 03(211. m). 8.10(111. 

dd.J=1.35. 7.05Hz). 8. 53(111. s). 8. 82(111. dd. 

J=1.35. 7.05llz), 11. 30(111. d.J=6.75llz). 

(DMSOde) 

2-33 207-208 3.71(3H.s). 6. 10-6. 26(111. m). 6.43-6.60(211. 

m). 6. 89-7. 01(111. m). 7. 13(111. 1. J=7. 5llz). 

7. 31-7. 58(311. m). 7. 72-7. 92(211. in). 8.11(111. 

dd.M.35,7.5llz). 8.55(111.0. 8. 79(111. dd. J 

1.35. 7.5Ilz). 11. 13011. d.J = 6.45Hz).(|JMSUdo) 



2-34 174-175 6. 28(111. d, J=7 . 5llz).6. 95(111. 1. J--6.9Ilz).7. 23 
-7. 84 (1011. in), 7. 90(111. s). 8. 1 1-8. 32(211. ni). 
11. 48(111. d.J=7.5Hz).(CDCI,) 



70 



EP 0 404 190 A1 



Table 7 (con I inued) 

Compound No. ra.p.CC) N MR ((5 value) 

2-35 210-21 1 6.32(lil.d.J-7.5llz).7.03(lll.l.J=7.211z).7.17 
-7 .92(411. in) .8. 16(111, dd. J = l. 3511z. 7 . 2llz). 
8.22(lll.s).8.57(lIl.dd.J=1.35llz.7.2Ilz), 

11 . 46(lll,d. J=7. 5llz). (DMS0d 6 'CUC1 3 ) 

2-36 192-193 6. 52(111. d. J=7. 35Hz). 7 . 05(111. t. J=7 .2llz). 

7. 32-7. 53(311. m). 7. 61-7. 91(411. m). 7. 92-8. 22 
(3IU). 8. 33(lH.s). 8.65(111. dd.J=1.35IIz.7. 2 

Hz) .11.41 (111, d . J-7 . 3511z) . (CDC1 3 < DMSOd,) 

2-37 189-190 2. 42(311. s). 6. 34 (111. d. J=6. 3llz).7. 14(111. 1. J = 
7 . 2llz) . 7 . 30-7 . 68(711. in) .7.74-7. 92(211. m) . 
8. 11(111. dd,J=1.35Hz. 7. 2IIz)8. 55(111. s). 8.79 
(111. dd.J=l. 35IIz. 7. 2Ilz). 11. 25(111. d.J=6.3Ilz). 
. (DMSOdo) 

, , - ■ ) . _ . , , 

2-40 . 168-169 1. 23(611. d.J=7. 2Hz).?. 12-2. 50(111. m). 5. 05(111. 

dd. J=6. 91iz. 7. 5Ilz) .7.1 6(111. t . J=6. 91Iz) .7.28- 
7'. 65(311. m) . 7 . 90-8 . 20(311. m) . 8. 60(111. s) . 8. 82 
( III . dd . J = 1 . 3511z . 6 . 91!z) . 1 0 . 90( 1 II . d . J=7 . 5llz) . 

(DMSOdo) . 

2-41 181-182 6.37(lIl.d.J=7.5IIz).6.95(lH.l.J=7.2Hz).6.27 
-8. 37(1111. m). 8.79-8. 94(111. m). 11. 97(111. d. J = 
7.50Ilz). (CDCU) 



2-42 213-215 6. 58(111. d. J=6.45llz).7. 13(111. 1 . J-7 .21lz). 

7. 31-7. 71(411. m). 7. 80-8. 30(411. in). 8. 55(111. s). 
8. 68-8. 87(211. m) .8. 96(111. d.J=2.85Ilz) .11.30 
(fll.d.J=6.45llz). (CDC1 3 ) 
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able 7 (ConLi nued) 
Compound No . m . p . ( "C ) N M R ( £ va I ue ) 

2 45 182-183 3.31 (2H . d . J =7. 5IIz) , 5 . 32 IT. 62(1 H . m)7fi - 
93(111.1. J=6.6llz). 7. 23 7. 62(811....). 7. (i 
5 - 8 . 02(311 . m) . 8 . 07 8 - 36(31 . in) . 1 1 .03 

(lH.d.J=8.7Ilz). (CDCI 3 ) 

2 415 T22-1 24 3 . 02(311 . br) . 6 . 59( I II . bioXsB -T.]2(2H ~ 
• in) .7.18-7- 58(511 . in) . 7 . R2- 7 . 83( lll.m). 
7.93 8- 25(211. m). 8. 35(111. s). 8.00(111.(1. 
J=7.2Hz). (CD 3 C0CD 3 ). 
2 47 190-192 2.22(311. s).B.B2 6 . 75C TlTTnOTfi . «2( Ml" d 
J=3.0Hz),7.14(in.i.J=6.9il7.).7.3l- 
7. 63(311. ra). 7. 76 8. 19(411. m). 8. 56(111. s) 

.8.7 2-8. 90(111. a). 11. 48(111 . s).(DMS0d«) 

2 48 192-193 2.42(311. s). 6.20 -6. 31(1 II. m).B.'5fi(TF.d7 
J-3.3II0.7. 15(111.1. J-7.2IW.7.28- 
7.63(311. m). 7.89-8.06(311. m). 8. 12(111. d 
d.J-1. 35117.. 7.21k). 8. 59(111. s). 8. 81(111. 
dd.j=).35llz.7.2llz). 11. 37(111. d.J- 

6.9Il7,).(DMSOd,) 

2~4~9~ 173H74 4 . 60(211 . d . J=6 . 3.1b) J . 1 2( 1 IU ."j^S ) 

.7.24-7. 62(311. in). 8. 00 8. 25(311. m). 
8.58(111. s). 8.71-8. 87(111. m). 10.59(111. 
_ _ L.J=6.3Il7.).(DMSOcl c ) 
2 50 1 OSK I K) iTzranTt. J=7.5I!z). 1 .75(1ilT.s)X23 " 
(2n.q.J=7.5Hz).B.92(III.i.J=6.9llz). 
7.23-7. 68(311. ■). 7.89 8- l8(4H.m). 8. 29 
-8 -50( 1 II. m) . 1 0 . 95(1 II . br ) . (DMSOd, i 

cnci s ) 
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Table 7 (Continued) 

C ompound No. m.p.CO NMR (6* valu e) 

~2-52 196 — 197 2. 41(311. s). 6. 49(111. d.J=7.8llz). 6.80-7.06(2 

11. m). 7. 23-7. 57(411. m). 7. 75-7. 95(311. m). 8.0 
7-8 . 32(211. m) . 11. 48(111. d.J=7. 8llz) . (CDC1 3 ) 



2-53 159-161 6. 60(111. d.J=6.6llz). 7. 12(111.1. J=6.9Ilz). 7. 

32-7.6l(311.m). 7. 69(111. d. J=9. 3llz), 7.82-8. 
14(311. m). 8.22(lll,dd.J = l.2, 9.3llz). 8.57(1 
H. s). 8. 72-8. 89(211. m). 1 1 . 26(111. d. J=6. 6llz). 
(DMSOdo) 



2-54 175-177 2. 54(311. s). 6. 55-6.70(211. m). 6. 75(111. d.J-3.0 
Hz) . 7 . 20(111. 1 . J-6. 75Ilz) . 7 . 30-7 . 50(311. oi) . . 
7.80-8.00(211.m).8.15(lll.d.J=6.75Ilz).8.45 
(111. s). 8. 85(111. ci.J=6.75llz). 11. 35(111. d.J = 
7. 50Ilz). (DMSOdo) 



2-55 175-176 2. 45(311. s). 6. 75(111, d.J=7.5llz)7. 10-8.30(811. 

m),8. 42(111. s). 8. 86(111. d. J=6.75llz), 11. 27(111. 
d.J=7.511z). (DMS0d 8 ) 



2-56 119-120 2. 45(311. s). 6. 53(111. d.J=7.5Ilz). 7. 10-7. 90(911. 

m).8.15(in.d.J=6.75Ilz). 8. 45(111. s). 8. 86(111. 
d . J=6. 7511z) . 11 . 28(111. d. J=7 . 5llz) . (DMSOdo) 



2-57 214-216 2. 40(311. s). 6. 50-6. 70(211. in). 6. 82(111. d.J-3.0 
Hz). 7. 00-7. 55(311. m). 7. 65-7. 95 (311 ,m). 8. 12 
(III. d.J=6.75l!z). 8. 55(111. s). 8. 80(111. d.J = 
6. 75IIz).U. 45(111, d.J=6.75Ilz).(DMS0d 6 ). 
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Table 7 (Continued) 

Compound No. m.p.("C) NMR (5 value) 

T58 I98— 200 2 . 35(31! . s) . 6 . 60-6 . 75(31 . m)" 6 ' W(K cT 
J=3-0IIz). 7. 15(111. t.J=6-75ll7.). 7. 32(211. 
d . J=8 . 35HO . 7 . 75-8 . 00311 ,m) ,t8. 10(111. d. 
J=6.75!lz). 8.54(111. s). 8.80(111. d.J= 

6.75llz).11.52(in,d.J=6 . 7511z) .(DMSOd t ) _ 

"2 59" I73H75 2.39(3ll.s). 2.50(311. s). 6. 40(111. d.J= 
6 • 6Hz) .6.41-6. 58(211 . m) , 6 . 72( 1 II . d , J= 
3.0Hz).7.08(llI.t.J=6.0ll7.).7.I8(lll.m). 
7. 52-7.72(211. m).8. 05(111. s). 8. 27(111. dd. 
J=7 . 5llz . 0 . 3Hz)8 -59( I II . dd ..1=7. 51b. . 

Q.3llz).11.48(llI.d.J=6.fiII /.).(CIJCl3) _ 

"260 134-135 2.34(3II.s).2.47(3II.s).6.53(ill.d.J= 

7. 5Hz). 6. 90-7. 25(4H.m).7. 31 7.48(211. 
m). 7. 80(lII.s). 7. 18-7.40(2II.m). 1 1 .56 

(jH.d.J=7.5llz).(CDCl 3) 

2T>3 167-169 4. 0l(3H.s). 6.55-6.70(211. n). 6. 80(111. d. 

J=3.0liz). 7. 00-7.50(411.nO. 7.95(111. br). 
8.00 8. 25(211. m). 8-68(111, s), 8-87(111, U 
J=6.75nz).11.5I(l[I.d.J=6.0llz). 

(D MSOdt) - 

Yf>4 " 167-169 3782(311.0.6-55 6- 70(211. m)! 6. 82(11^ 

J -3 . OHO , 6 . 85 -7 . 60(511 . m) . 7 . 89( 111, in). 
8. 13(lII.d,J=6.75Hz), 8-58(111.0,8.80 
(lH.d.J=6.75llz). 1 1 .42(lll.d. J=fi.75llz). 

(DMSOdt) , 

2 65 "179— ISO ~ 3.85(3ll.s").fi.55-6.70(2II.in).6.70aird'.'' 
J=3.0II/.). 7. 00-7.25(311. m). 7. 85 8.05 . 
(3H.m).8.12(lH.d.J=6.75!Iz). 8. 45(111. s) 
.8.80(llI,d.J=6.75Iiz).ll.45(IIl.d.J= 
6. 75110. (DMSOdO 
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Table 7 (Conlinued) 

Compound No. m.p.CC) NMIl (devalue) 

2 -66 186-188 3 . 84 (6ll . s) . 6 . 58-6 . 7 1 (211 . m) . 6 . 80 (1 II . d . J 3 . 0 
Hz) .7.43-7. 68(211. in) . 7 . 10(1 II. d.J=7 . 511z) . 
8. 10(111, d.J=6.75llz). 8. 50(111. s). 8. 80(111. d. J 

=6. 751lz),l 1.40(111, d.J=7.511z). (DHSOd,) 

2-67 140-141 3. 83(311. s). 3. 90(311. s). 6. 40(111, cl.J=7.5IIz). 

6. 83-7. 20(311. m). 7. 25-7. 60(511. m). 7. 88(111. s). 
8. 18(111. dd.J=6.0Ilz.l.5Ilz). 8. 25(111. dd.J-6.0 

llz.l.511z).11.55(lll.d.J=7.51lz). (CDC1 3 ) 

2-68 176-178 B. 55-6. 70(211. m). 6. 78(111. d.J=3.0Hz). 7. 18(111. 

t.J=6.75!lz). 7. 34-7. 66(311. m). 7. 78(111. br). 
8. 10-8. 30(2ll.in) 1 8. 76(111. s), 8. 88(111. d.J = 

6 . 7 5llz) .11. 30(111. d.J=6.7511z). (DMSOdo ) 

2-6 l J 235—237 6. 55-6. 75(211. m). 6. 82(111. d. J=3.011z),7.20 
(lll.t.J=6.75Hz).7.3 , 5-7.70(2II.in).7.88-8.30 
(411. in). 8.66(111. s). 8184(111. d.J=6.75Ilz). 

11. 32(111. d.J=6.751lz). (DMSOdo) 

2-70 222-224 6. 55-6. 70(211. m). 6. 83(111. d.J=3.0IIz). 7. 18(111. 

L.J=6.75llz).7.53(2ll.d.J-8.25llz).7.90-8.20 
(411. m), 8. 61(111. s). 8. 82(111. d.J=6.75Ilz). 

11.38(111. d,J=6.7511z). (DMS0d B ) 

2-71 233-234 6. 55-6. 75(211. m). 6.82(111. d.J--3.011z). 7. 16(111. 

t.J=6.751Iz). 7. 78(211. d.J=8.2511z). 7. 90(211. d. 
J=8. 2511z). 7. 98(111. m). 8. 15(111. d.J=6.751lz). 
8. 60(111. s), 8. 83(111. d.J=6.75llz). 11. 32(111. d, 
J=6.75llz). (DMSOdo) 
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Table 7 (Continued) 

Compound No. m.p.CC) NMR (<5 value) 



2-72 249-251 6. 55-6. 70(211. m). 5. 78(111. d. J = 3.011z).7. 19 

(III. t. J=6.75IIz). 7. 95-8. 45(611. m). 8. 75-8. 90 
(211. m) .11. 25(111, d. J=6.75llz) . (UMS0d 8 ) 

2-73 208-210 6. 65(211. m). 6. 83(111. d.J-3.0Ilz). 7. 21(111. l.J = 
6. 751Iz). 7. 30-7. 60(311. ro). 7. 95(111. m). 8. 05- 
8. 35(211. m). 8. 54(111. d.J=4.5llz). 8. 90(111. d..h 
6.751Iz).11.460il.d.J=7.5IIz). (DMS0d e ) 



2-78 173-175 2. 26(611. s). 3. 92(211. s). 6. 53(111. d. J=8. IHz). 

6.90-7.11 (211 . ro) . 7 . 32-7 . 55(411 . m) . 7 . 63-7 . 84 
(211 . m) . 8 . 28 011 . dd, J =7 . 5llz . 0 . 7511z) .8.63(111. 
dd . J =7 . 51lz. 0 . 751lz) . 1 1 . 65(111. d. J=8. 1 Hz) . 
(CDC la) 
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Table 7 (conl inucd) 

Compound No. m.p.CO NMll(<5 value) 

2-79 176-177 2. 26(611. s). 3.93(211, s). 6. 36(111. d. J=8. lllz) . 

6. 91-7. 34(211, m). 7. 43-7. 60(611. m). 7. 66-7. 85 
(211. m). 8. 21-8. 38(111. m). 8. 57-8. 73(111. m). 

11.65(111. d,J=8. lllz). (CDCU) 

2-80 -125 

~2^81 173 6. 58-6. 70(211. m), 6.80(111. d.J=3.3llz). 7. -32(111. 

t . J=6 . 9llz) .7.40-7. 7 3(311 . m) . 7 . 88-8 . 29(411 . m) . 
8. 65(111. dd. J=l. 5Ilz. 6. 9llz). 1 1 . 05(111. d. J=7 . 2 

Hz). (DMSOde) 

2 82 169-171 2.70(3ll.s).6.48(lIl.d.J=6.3Ilz),7.18(lll.l.J-- 
6. 9117.). 7. 28-7. 86(911. m). 8. 12(111. dd.M.SIz. 
6.911z).8.62(llI.dd.J = 1.51lz.6.9llz).11.39(Jil. 

d.J=6.311z). (DMSOde) 

2-83 129-131 6.32(lll.d.J=6.31lz). , 6.91(lll.t.J=6.31lz).7.l5 
-7. 75(1411. m). 8. 05(111. dd. J=6.3IIz. 1.5liz). 
'8. 25(111. dd.J-6.3Ilz. 1.5Hz), 11. 68(111. d.J=6. 3 

Hz). (CDC1 3 ) 

2-92 145-146 6. 31 (1 II . d . J=8 . 4Ilz) , 7 . 1 2 ( 111 . I , J =6. 51lz) .7.20 
-7. 55(411, m). 7. 98(111. s). 7. 30(111. dd.J=7.5llz. 
1 . 51lz) .7. 35(111, dd,J=7.5Ilz,l. 511z) .10.85(111. 

d.J=8.4llz). (CDC1 9 ) 

2 104 221-222 6. 15-6. 70(211. m). 6. 70-6; 95(211. m). 7. 20(ill7l7 
J=6.5Ilz). 7. 80 -7. 95(111. m). 8. 27(111. dd.J=7. 5 
Hz. 1.5llz). 8. 41(111. s). 8. 83(111. del. J-7.5IIZ. 
1 . 5llz) .11. 50(111. d. J=6. Ollz) . (DMSOd 6 ) 



77 



EP0 404 190 A1 



Table 7 (conl inuecl) 

Compound No. m.p.CO NM R( valu e) 

"2-m 197-I98 2.42(3II.s).6.29(lll.cl.J«R.4ll7.).7:i5-""" 

7 . 55C7II . m) . 7 . 70 -7 . 85C2II . m) . 7 . 80( I II . s) 
.8.05(211. s). 1 1 .53(111. d. J=8.4llz). (CD 

ci^y 

2 112 206-207 2-57(311. s). 2. 71((3il.s). 6. 32(111. d.J-li." 

0Hz). 6-50(111. d.J=6.3!iz). 6. 54(111, d.J= 

6. 3110.6.67(1 II. d.J«3. Ollz). 7. 3 1 -7. 52 
(3ll.m).7.55(lll.m). 7. 62(111. s). 7. 71 - 
7 . 92(211 .m) .12. 30( IH.d.J -6 . OIlO . 
(CDClj) 



2 114 119-121 4- 22(211. s).6.38(UI.d.J=9. 0117.). 6-92 
( 1 II . L . J=8 . Ollz) . 7 . 1 0 -7 . 50(911 . m) . 7 . 55 
(lll.s).8. l9(2H.d.J-6.3HO. I 1 . 23(111. d. 
J=9.Q Hz).(CDC I 3 ) 

1- \'\ 5 " 1 38- 1 39 5 . 28(211 ,s). 6. 44(111. d. i=9 \ oib. ) . 6 . 95 
(lH.t.J=8. Ollz). 7.00-7. 50(911. m). 7. 70 
(lH.s).8.25(2H.d. J=6.3I!z). 1 1 . 21(111. d. 

J*9.0IIz).(CDCl, ) 

'2 ll9 127-128 3. 50(311. s), 4. 65(2lls). 6. 33 6.50(2ll.m) 

.6.93(111. LJ=6-3Mz). 7. 49(111. i«.).7. 62 
(lll.s),8. 15-8.32(2ll.m). 1 1 .25(111. d. J= 
7.5H z) . (CDC1,) 

"21 20 1 08-1 09 2.31 -2.57(411 . ») . 3 . 47(311 . s) . 3 . 55-3775 

(4H.m).3.90(2II.s).4.63(2[l.s).6.37- 
6.53(2H.ra),6.93(lII.t.J=6.3llz).7.48 
(in.in).8.23(lH,dd.J=7.5Hz.l.5llz). 
8.51(lU.dd.J=7.5lIz. 1 .5Hz). 1 1 . 32(111. d. 
J=7.5Hz). ( CDCb) 

"'2 121" 165-166 2.17(3H.s).'3.80(2II.s)r6.33'6"50(2ll.ni) 

.6.60-6.73(in.n.).6.95(lH.dJ=6.0llz). 
7.50(IH.m).7.60(lH.s),8. 12 8. 30(211. m) 
.||.27(IH.d.J=7.5Hz). (CDC1 3 ) 
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Table 7 (continued) 

Comp ound No . m.jp X"C) N M R( ft value) 

~2I22 .214-216 2.6l(3H.d. J=3-0IIz). 4-20(211, s). 6. 33- 

6.5l(2ll.in).6.58-6-75(lli.in),7.08(lll.i. 
J=6.0iiz).7.60(lII,in).8.00(III,.s),8.l8 
(lil.dd, J-6.0IIz. 1 .5ll7.).8.B0(lll.dd.J= 
6.0Il7..|.5HO.ll.08(III.d.J-6.3lk). 

CC DCla^DMSOde) 

2 1 23 Il7~fi8 2.l9(3H.s),2.25(Bri.s).3.72(2ll.s). 

3. 83(2li,s). 6.32-6. 48(211, m),6.65(il!.rl, 
J-3.0Ite). 6. 98(111, d.J=6.()lbO, 7. 50(111. 
nO, 7. 72(111. dd.J-6.0llz. 1. 51b.). 8. 50(111. 
dd. J=6.0Ii7.. 1 .5117.). 1 1 ./iO(l!I.d. J-6.6II7.) 

.(CDCI 3 ) 

2 127 1 69- 1 7 1 3 . 38(311 . br ) . 3 - 55(311 , br) , 4 . 75C2H . s) , "" 
6. 36-6- 51(211. m). 6. 59-6. 70(111. m).6.93 
(111, L.W3.0II*). 7. 45-7. 55(111. «). 7.78 
(lll.s).8.28(lII.d.J=7.5ll7.).ll.21(in. 

• b r). (CDCh) 

2-128 184-186 "4. 73(211 ; s), 6. 32- 6. 50(2H. m), 6. 65(1 H, d, 
J =3 . Oltz) . 6 . 98( 1 II , d, J=6 . 01b.) . 7 . 50( 1 II . 
m). 7.72(lII.s). 8. 23(111. d.J=7.5Hz). 
11. 10(1 H.br). (CDCI 3) 
2-134 "' 120-125" '5. 70CilI.br). 6"50(lli,d.J-6.3ife). 
(hydro- 7 . 1 6- 7 . 82(811 , m) , 7 . 82-8 . 1 0(211 . m) . 
chloride) 8.16-8.32(l!l.m), 8. 68(111, s). 8.82-. 
9. 00(111. m). 11. 21(111. d.HUHz). 

(DM SOde) 

2-135 112-1)5 2. 40(311, s). 6. 35(211. n.). G~ 63CI II . d . J = 
3 • OII7.) . 7 . 20 • 7. 60(811 . m) , 8. 55(111. d.J= 
6.75II7.). 9-80(111. d,J=6.75IbO. 9.82 
(lli.s). II. 07(111. d.J=8.5llz). (CDCh) 
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Table 7 (conl-inued) 

C ompound No. m .p.("C ) NMR(J^value) 

2-136 l7T~i72 6. 50(111. d.J=7.5Ii7.). ri0T.75(8il7iilX " 
5 7. 95(111, m), 8. 18(111. d.J=6. 75Hz), 8. 50 

(Hi,d.J=4.5lIz). 8.90(III.d.J=6. 75Hz). 

11. 20(111. d.J=7.511z).( l)MS0d 6 ) 

2 137 190 — 191 6.75(111, d.J=7.5llz). 7. 05-7. 55(6IU). "" 
w 7. 72(l!l.d.J=6.0Ilz). 7. 95-8-25(111. in). 

8- 15(111. d.J=6.75llz). 8. 48(111. d.J= 
4-5Ilz). 8.88(Hl.d. J=6.75Il7.). 1 1 .25(111. 

d. J =7. 5117.). (DMSOdf.) 

' 5 Tl38" "192-193 "3.83(311. s). 3.91(311. s)76 -58C i H . d . J=""" 

7. 5117.). 6. 80-7.15(311. m). 7. 82(111. s), 
8-23(211. m). II. 58011, d.J=7.5ll7.). 

(CDCli) 

TI39 184H85 2-38(611. s). 2. 43(311. s). 6. 32(111. d..i"= 

7. 5IIz). 6-32-6. 49(211. n.). 6. 61(111. m). 
6.95-7.20(2iI.m). 7. 50(111. m). 6.62(211. 
m). 8.05(llI.ni),11.50(lIl.d.J=7.5ll7.). 
(CDC1 3 ) 



20 



25 



30 



2- MO 215-217 6.77(111. d.J=7.5IIz>.7. 08-7. 45(411. m). 

7. 52(111. <l,J=3.0Ilz):7. 77(111. dd.J=6.0. 
3- OHO. 7. 85 -8. 20(311. in). 8.58(1 II. s). 
8.80(111. d.J=6.75H7.). 11. 25(111. cl.J= 

7.5H7.) . ( DMSOdO 

2 141 220-222" 6.75(lii.d. J=7.5Il7.). 7. 10-7. 50(511. m). 
35 7.77(111. dd.J=3- 75.5. 25II7.). 7. 90 8-35 

(211. m).8.50(lU,d.J=4.0!l7.). 8. 90(111. rl. 
J=6.75!lz). 11. 13(111. d.J=7.51l7.). 
(DMSOdc) 



40 2142 154-156 6. 58(111. d.J=7.5Hz), 6. 80-7. 50(711....). 

8 . 05( HI . 1 . J= I • 5IIz) .8-15 8. 40(211 . m) . 
11.56(HI.d,J=7.5Hz).(CDCi 3 ) 



45 



SO 
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Table 7 (continued) 

C ompo u nd No . m.p.CC ) . NM R( S value) 

2 143 165-166 5. 1 0(211, s). 6.52(in.d.J-7.5lW.'T00 

-7.21(21l,.n). 7. 40-7. 60(411, m). 7. 72- 
7. 88(211, m). 8.28(111. m). 8.68(ll!.m). 
11. 63(111, d,J=7.5Ilz).(CDCI 3 ) 



2 144 181-182 3.00(6H.s),6.55(IH.d.J-7.5[l7.).fi.73 
(21! , d . J =9 . OIlz) , 6 . 82-7 . 1 5(211 . m) . 7 . 20 
(211 , rl , J=9 . OIlz) . 7 . 32-7 . 50(211 . m) . 7 . 74 
(Hl.s).8.l5(2H.m).11.70(]II.d,J- 

7.54Ilz).(CDCl,) 



2145 202-204 6-70- 6-85(JII.m). 7.03-7. 19(111. m). 7.38 

-7. 50(111. m), 7.60-7. 83(21. m)8- 08- 
8.63(5H.m).9.67(lH.dd.J=1.35.7.35ll7.). 
10.49(lII.d.J=6-75Hz).(DMSOd 6 ) 



2 M6 182-184 6. 35(111. d.J=7.65Hz). 6-99-7. 16(111. m). 
(deconp - ) 7 . 2 J - 7 . 33( 1 II . m) . 7 - 36 • 7 . 66(511 . in) . 7 . 70 

-7. 92(211. ni). 8. 58(JH.dd,J=l. 35, 7.51b.). 

9.83(lH,dd,J=1.35.7.2Hz),10.15(llI.s),' 

11. 19011, d.J-7. 65Hz;). (CDC h) 

"2-147 162-164 6. 58(in.d.J=7.5lIz),6. 80-7.50(711, m), 

8.05(lH,d,J=1.5lIz), 8. 15-8. 40(211. m).. 

11. 56(111, d.J=7.5nz).(CDCI s ) 



2-148 177-179 6.57(!ll.d, J=7.8llz). 6.99-7. 12(lH.m), 
7. 15-7. 6201H. m). 7.68-7.86(2Hi.0. 8. 50 
(lH,dd.J=1.35.7.5Hz).8.88(llI.s). 
10. 30(111. dd, J=l .35.7.5Hz). 1 1 .42(111. d. 
J=7.8Hz).(CDCI,) 
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Table 7 (continued) 

Compound No. m.p.CC) NMtt(<5 value) 

2 - 149 208-210 2. 63(311. s). 6. 71(111. d. J--7. 5llz). 7.00-7~18(l 
11 . m) . 7 . 38-7 . 50(111. n) . 7 . 56-7 . 82(311. m) . 
8. MClH.dd. J = l.35. 8.25Ilz). 8.48-8.63(211. 
m). 9.58-9.73(lll.ra). 10. 51(111.. I. J-7. 5llz). 

(DMSOde) 

2-150 149-151 2. 43(311. s). 6. 60(111. d.J=7.5llz). 7.22(ilTl7 
J=5.75IIz). 7. 40-7. 80(511. m). 7. 94(111. s). 
8.15(tIl.dd.J=6.75. 1.50Hz). 8.85(111. dd.J = 
6.75. 1.5011z). 11. 28(111. d. J=7.5lllz). 

( DHSOd.) 

2-151 134-135 1.30(311.1. J=7.011z). 2. 80(211. <i.J = 7.0Ilz). 

6. 40(111. d.J=7.5IIz). 6.93(lll.l.J=6.751lz). 
7. 30 -7. 75(611. n), 8.08-8. 30(211. ■), 11.52(111. 

d,J=7.511z). (CDCU)' 

2-152 141-143 2.45(3il.s). 6.42(111.(1. J=7.5llz). 7.05-7.38(4 
II. m). 7. 40-7. 85(611. n). 8. 13(111. d,J-6.75llz). 
8. 40(111. s). 8. 85(111. d,J=6.75IIz). 11.18(111. 

d.J«7.5llz). (DMSOde) 

2-153 235-237 6. 40(111. d. J=7.5ilz). 7. 00-7. 40(311. m). 7~"45^" 
8. 00(711. m). 8. 12(111. d. J*6.75llz). 8.50(111. 
s). 8. 80(111. d.J=6.7511z). 11. lSCUI.d. J = 7 . 5 

llz).(l)MSOde) 

2 154 2. 85(311. s). 6.55(lll.d. J=7.51lz). 7. 09 (I'll. ■). 

7. 20-7. 55(311. m). 8. 60(111. d. J=6.75llz). 9.60 
(lfl.d.J=6.7511z). 10.85(lIl.d.J=7.51lz). 
(CDC1 3 ) 
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Table 7 (continued) 

Compoun d No. m.p . ("C) NM R ( 3 va l ue) 

2~I55 1 63-165 6.53(ilI.d,J-7.5Hz). 6.95(Tn7tTj~fiT75 " 
Hz). 7. 00-7.30(111, m), 7. 32-7. 76(111, m). 
7. 92(111, s), 8. 21(211. m), 11 .57(111, d, J 

=7.5Hz). (CDCI3) 

2-156 111-115 6.75(lil.d,J=6.75Ilz).6.68-7.1l(l!i,br)? 
(hydroch lor i de) 7 . 1 1 -7 .82(711 . m) , 7 . 88-8 . 1 1 (211 , m) .8-23 
(III.dd.J=1.35.7.5[lz).8.68(llI.s),8.92 
(Hi. dd.J=l. 35, 7.5Hz), 11. 26(111. d.J= 

6. 75llz).(DMS0d 6 ) 

2 157 174-176 6.52(lli.d. J=7- 5llz), 7- 00-7. 19(211. m). 

7.36-7.58(5H.ni).7.98-8.16(2II.m),8.25 
-8-48(2H.m).11.27(lIl.d,J=7.5llz). 

(CDC1J 

2-158 167-168 6. 57(lIl.d.J=8.4Hz). 7.02-7. 18(ill.m).~ ~ 
7.38 7.70(311. m). 8.63(JH.dd.J=l.35. 
7. 5llz). 8-66(111. s). 9.61(111. dd,J=l .35. 
7-5Hz). 10-70(111. d,J=8.4Ilz). 

_ (CDCbiDMSOd 6 ) 

2- 1 59 " 238-240 2 . 58(311, s) . 6 . 68( 1 Fl . d . J=6 . 9ilz) . 7. 03- 
(decomp . ) 7. 25(211 . n.) , 7 . 46-7 . 72(311 . m) . 8 . 0 1 -8 . 24 
(2il.m).8.45-8.52(lH.m), 8.63(lH.s). 
8 . 70 8 .86( 1 II. m) , 1 1 . 1 1 ( HI . d . J =6 - 9Hz) . 

(DMSOcJj 

2-160 219-220 6- 67(111. d, J=7.2Hz). 6-92-7. 10(111, m). 

(decomp . ) 7 . 27-7 - 39( 1 H . m) , 7 . 49- 7 . 64( 1 II . m) , 7 . 68 
- -8.02(3II.nO.8.19-8-38(in,in).8.52(lII. 
dd. J=l .35.7.35Hz), 9.62(111, dd.J=| .35, 
7 . 351b.) . 1 0 - 37( 1 II , d . J=7 . 2Hz) . (DMSOcIb) 
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Table 7 (continued) 

Compound No. m.p.CC) NMll((5 value) 



2-161 265 6. 72(111. d.J=6.6llz). 7. 10-7. 57(311. m). 7.66- 

(decomp.) 8. 01(511. m). 8. 23(111. dd. M .35. 7.5llz). 

8.70(111.5). 8.91(lll.dd.M.35. 7.5llz). 

1 1 • 09(111. d. J=6. 611z) . 1 3. 82(111. s). (DHSOdo) 

2-^62 178-179 6.48(lII,d.J=6.5IIz). 7. 00(111, 1. J=6. 5IIz). 

7. 00-7. 20(111. m). 8. 10(111. m)8. 20 8.35(211. m ). 
8.41CIH.S). 11. 18(111. d.J=6.511z).(DHSU(U) 



2-163 212-213 3.71(3H.s). 3.97(31l.s). 6. 58(111. d. J*6. 51^7 
6.85-7.25(4lU). 7.45-7. 75(311. m). 8.21(111. 
d,J=7.5Ilz). 8. 40(111. s). 8. 52(111. d.J-7.5liz). 

11. 50(111. d.J=6.511z). (UMS0d B ) 

2-164 amorphus 1.36(911.1, J=7.5llz). 2. 65(311. s). 3.17(611. q7 
( Irielhy.lamine) J=7.5Uz). 6.56(HI,d. J=7.8llz). 6.92-7.18(211. 

m). 7. 28-7. 50(211 ,■)„ 8. 28(111. dd. J=l.35. 
7.511z).g.00(lH.dd.J=1.35. 7.5llz). 11.44(111. 

d,J*7.811z). (CDC1,) 

2-165 1 50-1*52 2. 53(311. s). 2.69(3!U). 6.55(lI[.d,J = 7.5IIz). 

7.01-7.32(21I.m). 7. 36-7. 81 (311. m). 8.32- 
8. 50(111. in). 8.97(111. dd. J=l . 35. 6.6llz). 

11. 19(111. d.J=7.5Ilz). (DHS0d„«CDCl 3 ) 

2-166 183-186 2. 29(311. s). 6.00-6.39(111. br). 6. 73(111. d. J--" 
(p-lohmncsulfonatc) 7.2Ilz). 7.03-7. 36(511. m). 7. 40-7. 62(611. m). 

7. 67-7. 78(111. id). 7.85-8. 01(211. di). 8.19(111. 
dd.M.35. 7.5llz). 8. 62(111. s). 8. 87(111. dd. 
J=I .35. 7.51lz). 11. 19(111. d.J=7.21iz). 
(DMS0d o ) 
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Table 7 (continued) 

C ompound No. ro.p.CC) NMR (6* value) 

2-167 195-196 6. 73(111. d. J=7.5Hz) , 7. 03-7. 33(211. ■), 7.36- 
7. 48(111. m). 7. 65011.(1(1. J»l. 35. 5.4Hz). 
8.17(lll.dd.J=1.35. 7.81lz). 8. 25(111. s). 
8.78(UI.dd.J=1.35. 7.21lz). 10. 42(111. d.J= 

7.5Hz). (DMSOdo) 

2-168 253-256 6.55-6.75(311. n>). 7.20(111.1. J=6.75llz). 8.00 
-8. 50(511. n). 8. 75-8. 90(211. in). 11.25(111.(1. J 
=6.0llz). (DMSOdo) 



2-169 196-198 1. 15(311. t.J=7.0llz). 2. 80(311. s). 3. 67(211. q. 

J=7.0Ilz). 5. 74(111, d.J=9.01lz). 7.40-7.90(211. 
m). 7.60(lll.l.J=6.7511z). 8. 50(111. d. J-6. 75 
IIz).9.60(llI.d,J=6.75llz). 10. 50(111. d.J-9.0 

Hz). (DMSOdo) 

2-170 185-187 2.72(3Il.s). 6.52(11^. J=7.5llz). 7.40-7.75(6 
H.m). 8.50(111. d.J=6.75Hz). 10.72(lll.d. J= 

7.5llz) (DMSOdo). 

2-171 222-223 6. 75(111. d.J=6.511z). 7. 10-7. 30(211. m). 7.55(1 
H.m). 7. 65-8.80(211. m), 7. 95(111. d, J=3. 51lz). 
8. 20(lll.d. J=6.7511z). 8. 64(1H. s). 8.85(111.(1. 

J=6.7511z). 10.98(lll.d.J=6.511z). (l)MS0d„) 

2 -172 118-120 5. 05(211. br). 6. 54(111. d. J=7. 2Ilz). 7.21-7.85 
(611, m). 8. 16-8. 31(111. m). 8. 72-8. 98(211. ■). 

10.48(111, d.J=7.2Hz). (DMSOdo) 

2- 173 178-J80 6.78(lH.d.J=6.51lz). 7.20(111. t.J=6.51lz). 
(hydrochloride) 7. 30-7. 82(711. m). 8. 10(111. ni)8. 56(111. s). 

8.840H.ID), 11. l8(lll.d,J=6.5Ilz). (DMSOdo) 
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Table 7 (con tinned) 

Comp ound No. m.p.(°C) hi M R (J value) 

2-I74 I88-I90 6.73(|ll.rlJ=6.5llz).6^airiTj^Tsii 7 .) 
(hydroch I or i de) .7 . 00-7 . 98(8H . m) . 8 . 20( III. ■)« - 25( 1 1! . s ) 
.8.6l(III.m).ll.25(in.d.J=6.5ll7.). 
(DM50d 6 ) 



2-175 158-I59 4-00(311. s). 6-75(111. d.J=7.5ll7.). 6. 93 
7.-15(511. in). 7.55(111. m). 7.75(111. m). 
7.95 8. 30(2II.m). 8.58(111. s). 8. 85(111. d. 

J=B. 75117.). II. 45(111. d.J-7.Sllz). 
JIMSOd,.) 

"'I- 1 7(T "l" G0~ 161 ~ 3-75(311 .s). 6-78(111. d. J =7. 51b.) . 6 - 85- ' 

7-63(711. m). 7. 72(111. dd.J=6.0.1.0ilz). 
8. 17(111. dd.J=6- 75. 1.51b.). 8. 59(111. s). 
8. 82(111. dd. 6.75. 1.5II/.). 1 1. 35(111. d..l= 
7-511 7.). (DMSOd ,) 

2~I77 229-230" 3.8T)(3ll.s).n.74(IH.d.J=7".5ni)"B.90 ; " 

7.25(31l.in).7.50(|[I.m).7.72(lll.dd.J = 
6.0.l.0Il7.).7.88(2H.d.J=8.5li7.).8.12 
(III. dd.J=6-75.1-5H7.). 8. 42(111. s). 8.88 
(lll.dd.J=6.75,1.5llz). II. 40(111. d.J= 
7.5Ilz).(DMSOd.) ' 



2 178 172-173 6.78(lII.d.J=7-5llz).7. 15 -7.85(611. m). 

8 - 00 8 . 35(31! . m) . 8 - 85( 111 , s) . 8 . !)5( I II . d . 

J-B.75HO. 11. 25(111. d. .1=7.5117.). 

(DMSOde) 

2179 225-226 6-75(111. d.J=7.5Hz). 7-05-7. 30(211. m)." 

7 . 40- 7 . 60(311 . m) . 7 - 65-8 • 05(311 . m) . 8 . 1 8 

(III. d.J=6.75Ilz). 8. 65(111, s). 8.81(in.d. 

J=6. 75117.), 11.23(lH.d.J=7.5ll7.). 

(DMSOdJ 
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Table 7 (conLinued) 

Compou nd No. m.p.( n 0) NMR(j value) 

~2 : I80 228-229 6-75(lII.d,J=7.5H7.), 7.00-7.30(2Il7nO7~ 

7.40-7.65(2II.n.),7.77(lIl.dd.J=6.0. 
I -Ollz). 7.95(211. d.J=8-5ilz). 8. 15(111. dd. 
J=6. 75. 1.51b). 8. 63(111. s), 8. 84(111. dd. 
J=6.75. 1 .5Hz). 1 1 -35(111. d, J=7-5Ilz). 

(DMSOde) 

2 181 179-180 2-37(311. s). 2-48(311. s),6.B7(IH.d.J= 
7 . 51b.) . 6 • 9 1 -7 . 1 8(411 . m) . 7 . 33 7 . 45(21 I . 
m). 7.60(111, d.J=9.0Hz). 7. 78(111. s). 
8-28 -8. 40(211. m). 1 1 -53(III.d. J=7.5Hz). 

(CDC1 3 ) 

2-182 193-195 2 - 30C6IL . 6 - 50C 1 II . d . J =7 . 6791 
( 1 II . L . J =6 . OIIz) . 7 . 03 - 7 . 30(311 . m)7 . 39 
7. -51(211.111). 7. 53-7. 65(111. in). 7-85(111. s) 
.8.10 8.28(2II.m).11.60(IIl.d.J=7.5ilz). 

(CDC1 3 ) 

2183 205-207 2-50(611. br). 6. 75(111. dj=8.5llz),'7. 00 - 
7. 30(411, m). 7.38-7.53(111. m). 7.65-7-85 
(2ll.m). 8- i4(lH.d.J^.75Hz). 8.35(111. s) 
.8-85(lII.d. J=6.75IIz). 11 .28(lII,d. J= 

8.511z) .(DMSOd 6 ) 

"2 184 " 103~i04 i- 34(911. s). 2- 50(311. s). 6 T>0(in.dj"= 

8- 5IIz).6. 80-7. 15(2H. m). 7. 20-7. 45(411. 
ra).7. 60-7.85(211, ra). 8. I8(lll,d,j= 
6.75Hz), 8-30(111. d, J=6-75Hz). 1 1 .59(111. 

dJ=8 1 5llz).(CDC_l i ) • 

2 : 185 T29-I30 1.32(9II.s).2.45(3ll.s).6-65(IlI.d.J= ~~~ 
8.5IIz).6.80-7.20(2II.m).7.21-7.5I(4II, 
m). 7- 75-7. 90(211, in). 8. 21(111. d.J= 
6 . 75Nz) , 8 . 32( 1 II , d . J =6 . 75Hz) . 1 1 . 55( 1 II . 
d.J=8-5IIz).(CDCl,) 
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^inpoun dlto . ^.p? £ P 6)"' Jet ^ N M IK S va I ue) 

'2-186 1 59- 1 60 2.35(31!. s). 6. 75(111. d. J=8.5liO. ~7l)8 ' 

-7. 30(311. ■). 7. 38-7.56(211. m). 7. 72(111. 
d.J=4.5HO. 7.90(111. ni). 8- I8CIH.ci.J- 
6.751k). 8. 78(111. s). 8. 92(111. d.J=6. 75 

lb.) . U.I8(lH.d.J=8-5 Hz). (DMSOd.) 

2 187 184-185 2. 40(311.0.6. 75(111. d.J=7.5HO.7.00-~ 

7.90(811. m).8.18(Ul.d.J=6.75ll7.). 8. 58 
(lH.s).8.85(lH.d. J=6.75ll7.). 1 1 AX III. 

d,J=7 -5Hz).(DMSOd J 

2" 188 218—220 2. 35(311. s), 6-76(111. d>7:5liO. 7"00 : " 
7. 40(411. m). 7. 54(111. m). 7.65-7.95(311. m) 
.8. 13(111. dd.J=6. 75. 1 .5117.). 8- 50(111, s). 
8. 83(111. dd.J=6. 75.1 -5IIO. 1 1 .38(l!l.d. 

J=7.5ll7.).(DMS0d 6 ) 

2 : I89 186-188 2.67(311. s). 6. 61 (1 II, d. J =778110. 6.92" 
(decomp . ) -7.1 6(211 . m) . 7 . 33-7 . 67(611 . m) . 7 . 86 - 

8. 07(211. m).8. 23(111. dd.J=l. 35. 6. 451b,), 
8.61(111. dd.J-1. 35. 6- 451Iz). 8- 71(111. s). 

11.33( lIl.d.J-7.8IK).(CDCl») 

2-190 1 32-134 6.49(in.d.J=7.8HO'. 6. 90-7. 50(1 Oil. m). 

8.10 -8.30(211.10). 10.71(111. d.J=7.8lb.). 

(CDC1 L ) 

2 ; i9i 155-157' 6".71(lil.d.J=7.5!l7.). 6^)9 7" i9(2ll.m): 
7.20 7.53(611. m). 7.60(111. dd.J=|. 35. 
5.1Hz).8.13(lH.dd.J-l .35.7.5IIO. 8.38 
(lH.s).8.88(lH.dd.J=l-35.6.75liO. 
10. 80(111. d.J=7.5Hz). (DMSOdO 
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Table 7 (continued) 

Com pound No. in. p. CO NMR ( <y_va I ue) _ 

2-194 235-237 6.75(.lll,d, J=6.3llz). 7 . 05-7 734C2II". m) 7 

7 . 50-7 . 60(31! . m) . 7 . 78 -8 . 07(511 , in) ,8.15 

(III. dd.M -5.6.451b.). 8. 39-8.47(111. »). 

8.69(llI.s).8.83(lH.dd,J=l .5. 6.45Hz). 

U. 38(111, d,J=6.3Hz). (DMSOd,) 

2-195 170-172 2. 37(311. s). 3. 02(211. br), 6. 60(111. d.J= 

8. ll!z), 6. 70-7. 14(2H. m). 7. 35 7.51(211. 

m). 8- 00-8. 29(211. m). 11. 49(111. d.J- 

8-lllz).(CDCl3) 

"2-190 187—189 2 - 20- 2 . 45( 1 211 . in) , 6 . 74( Hi ^1 . J -8 . 5117.) . 

7.00-7.28(2H.m).7.35(lH.s),7.45(lIl.d, 

J=3. OIIz). 7. 63(111. d.J=6.0IIz). 8-05- 

8. 28(211. m). 8. 82(lll.dj=6-75llz). 1.1.40 

(lH.d.J=8.5Hz).(DMS0ds) 

2-197 118-120 1. 35(311. t.J=7. OIIz), 2. 76(2!I.q.J=7.0Ilz) 

. 6.62(111. d.J=7.5Il7.), 6.85-7. lt)(2Il.m). 

7. 35(lII.ni).7.65(lH.d.J=4.5nz), 7.75(1 

II, s).8.98(lH.d'.J=6.75. 1.5Hz). 8-62(111. 

d.J=6-75IIz), 11. 27(111. dJ=7.5Hz). 

(DMSOd.) 

2-200 195-196 1 .23(311. L.J=7. OIIz). 2-66(211. q.J=7. OIIz) 

. 6-71(111. d.J=8.5!lz). 7. 00 -7. 40(411. m). 

7. 52(1 II, d,J=3- OIIz). 7. 60-7- 90(311. m). 

8.10(lH.d,J=6.75Hz).8.43(lII.s).8.75 

( 1 II . d , J=6 . 7511z) . 1 1 . 40( 1 II . d . J =8 - 5Hz) . 

(DMSOd,) 
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10 



is 



20 



25 



30 



35 



40 



Table 7 (continued) 

Compound Ho. m.p.(t) NMIl ( 6" value) 

2 201 237-238 6.72(111. d J--Z.^)TT^^]Wm~m).' 1 .45-~ 

7.95(6ll.fli). 8.13(lll.dd.J'6.75. 1.5Hz). 

8. 55(111. s). 8.80(lll.dd.J*6.75. 1.5Hz). II. 

26 011. d .-h8.5llz).(D MSOdn) 

2 202 91-94 1.03 1 .37 (611. m). 1 . 47~ 3\ 00(411. m) . 6 . 82(1 II. 

<l,J=7.5lb.). 7. 05-7. 31(411. in). 7.38-7.451(111. 

m). 7. 52-7. 61(111. m). 7. 63-7. 76(111. ■). 8.15 

(III.d,M.35. 7.5llz). 8. 38(111. s). 8.88(|||. 

dd.M.35. 6.95Hz). 11. 21(111. d.J«7.5Hz>. 

(DMSOdc) 

2-203 189-190 2.54 (311 . s) . 6. 75(111. d. J~ 8 '. 5Hz)7 7^05 - 7 '.To(4 

II. tn). 7. 48(111. m). 7. 70(111. m) . 7. 93(111. m), 

8. 25(111. d. J -6.75Hz), 8.50(lll.s). 8. 85(111. d. 

J=6.75llz). 11.12(lll.d.J=8.Sllz). (DMS Od,; ) 

2 204 141-142 1 . 18(311.1. J=7.8Ilz), 2. 44(311. s). 2.6o72iTq7~ 

J*7.8llz). 6. 77(111. d.J«7.2Hz). 7.02-7.30(311. 

«0. 7.40-7. 52(111, m). 7. 63 -7. 77(211. m) . 8.13 

(111. dd. 1.35. 7.5Ilz). 8. 41(111, s). 8.83(111. 

dd.JM.35. 6.75ilz). 1 1. 28(111. d. J -7 . 2H>0 . 

(DMSOdo) 



2-209 195-197 2. 62(311. s). 2. 81(311. s). 6,65(lll.d>8.5llz). 

6.90 7. 50(511, in). 7.80-8. 15(311. m). 8.42(111. 
s). 8. 78(111. d.J=6.75llz). II. 08(111, d.J-8.5 
llz). (DMSOdo) 
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Table 7 (continued) 

Compound No. in.p.("C) NMR (lvalue) 

2-2I0 237-238 2.6K3H.s). 3-22(3H.s). 6.74(IH.d. J= 
8 . 5Hz) . 7 . 05-7 . 35C2FI . ■) , 7 . 48( l II . m) . 
7-65-8.22C5II.rn). 8-58(lH.s). 8-88CUI. 
d.J=6-75Hz), 11.18(lll.d.J=8.5Hz). 

(DMS0d 6 ) ; 

2-2II 201-202 2-30(311. s), 3. 94(311. s). 6.49(IlI.dJ= 
7 . 5IIz) . 6 - 9 1 ( 1 H . t . J =7 .5Hz) . 7 . 00-7 . 30 
(311. m). 7. 35-7. 52(311. m). 7-89(111. d.J= 
2-OIIz). 8-22(111, s),8.18(HI,dd.J=7.5. 
1 . 5IIz). 8.25(111. dd. J=7. 5, 1 -5Hz). 11 .62 

(lH.d.J=7.5llz).(CDCl 3 ) 

2 : 212 244-245 4. 00(311. s). 6-50(111. d.J=7-5ll7.X6.99 : '~ 
7. 35(3II.m). 7- 48-7. 61(211. m), 8-05-8-25 
(211. m), 8-42(Ul.s). 8-59(Hl.dd.J=7.5. 
1.5Hz), 11.29(111, d.J=7.5Hz). 

(DHSOd,fCDCli) 

2-213 138-139 1.10-1. 40(1211. m). 2.75-3- 15(111, m). 

3.55-3.90(lH.m).6.82(lII.d.J=8.5lIz), 
7 . 05-7 . 70C7H . m) , 8 . J8( 1 II . d , J«6 . 751k) . 
8.23(lII,s).8.89(lH.d.J=6.75Hz),11.20 

. (lll,d.J=8.5Hz).(DMSOd t ) 

2-214 153-154 1.12-1. 31(611. m),l. 30(311. d,J=6.0IIz). 

2.70-3. 18(111. m). 3. 40-3. 70(111. m). 6. 67 
(III. d,J=8.5Hz). 6- 90-7.20(211. m). 7.70 
(lIl.s).8.15-8.40(2H.m),11.42(lIl.d.J= 
8.5Hz).(CDClj) 
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'J' a b I e 7 (cont inuecl) 

C ompound No. m.p.CC) NMR (lvalue) 

2 215 207-209 1.32(3il.d. J=7.511z). 2. 75-3.15(111. ro). 6~55(1 
H.tIJ=7.5Ilz). 6.98(111.1. J=8.0Ilz). 7.08- 
,7.18(111.0)). 7. 28(111. d.J=8.5llz). 7.35-7.55(2 
IU).7.75(2ll,d.J=8.5llz). 7. 89(111. s). 8.20(1 
H.dd. J=6. 0. 1.5llz). 8. 25(111, dd.J=6.0. 1.5 

Hz). 11.60(111, d.J=7.511z). (CDCl,) 

2-230 215-217 2. 28(311. s). 6. 40-6.75(311. m), 7.00-7. 60(517 
m). 8.30(111.(1. J -6. 75Hz). 9.75(111.(1. J -7.01lz). 

L _ (DHS0d 8 ) 

2-231 175-176 6.50(lll.d. J=7.511z). 7.05-7. 15(111. m). 7.35- 
7. 50(411. m). 7. 80-8. 00(111. m). 7.85(111,(1. J- 
4.5llz). 8. 32(111. s). 8.50ClH.d. J=4. 5llz). 

11. 12(111. d.J=7.5Ilz). CCDCU) 

2-232 209-210 6.48(lll.d. J=7. 5Hz), 1 7 .05-7. 20(111. m). 7.35- 
7 . 55(411. . 7. 75-7.95(111. in). 7. 82(111. s). 
8.38(lll.s). 10.98qu.d.J=7.511z). (CDC1 3 ) 



Formulation Example 1 


Emulsifiable concentrates 


as prepared by blending the following 


components: 






Compound No. 2-2 




20% (by weight) 


xylene 




75% 


polyoxyethylenealkylaryl ether (Nonipol 85 R ) 


5% 



Formulation Example 2 


Wettable powders , as prepared by blending and grinding the 


following components: 




Compound No. 2-24 


50% (by weight) 


diatomaceous earth 


44% 


polyoxyethylenealkylaryl ether (Nonipol 85 R ) 


6% 
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Formulation Example 3 


Powders , as prepared by blending the 


following mixture: 




Compound No. 2-27 


3% (by weight) 


clay 


40% 


talc 


57% 



Claims 



T5 1. A condensed heterocyclic compound of the formula: 



X 

O-CONH-CH^ (I) 

20 \ 

Y 



wherein Q is a condensed heterocyclic group having a nitrogen atom in the bridgehead which is 
25 unsubstituted or substituted, X is a hydrogen atom or a group attached through C, 0, S or N ? and Y is an 
electron attractive group, or its salt. 

2. A compound of claim 1 wherein the condensed heterocyclic group having a nitrogen atom in the 
bridgehead which is unsubstituted or substituted is a group represented by the formula: 



30 




35 

in which A is a group forming a condensed ring at the [1,2] positions of the imidazole ring, a' is a group 
forming a condensed ring at the [1,5] positions of the imidazole ring, A is a group forming a condensed 
ring at the [1,5] positions of the pyrazole ring, A* is a group forming a condensed ring at the [1 ,2]positions 

40 of the pyrrole ring, A™ is a group forming a condensed ring at the [3,4] positions of the triazole ring, and 
B\ B 2 and B 3 may be the same or different and are a hydrogen, nitro, amino, hydroxyl, cyano, C1-3 acyl, 
carbamoyl, carboxyl, alkoxycarbonyl, sulfo, halogen, Ci-* alkoxy, Ce-io aryloxy, Cg-io aryl-carbonyl, 
Cs-10 aryl, C7-10 araikyl, C3-7 cycioalkyi, Cw alkytthio, Ce-io arylthio, C7-10 aralkylthio, mono- or di- 
alkylsulfamoyl, Ci -6 alkyl, substituted phenyl or aromatic heterocyclic group. 

45 3. A compound of claim 2 wherein th.e condensed ring represented by 



50 




as the skeleton of the formula: 



55 
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5 




B ' 



is an imidazo [1 ,2-aJpyridine. 

4. A compound of claim 1 wherein the group X attached through C is an alkyl, alkenyl. haloalkyt. 
cycloalkyl, cycloalkenyl. aryl or aralkyl group or an aromatic heterocyclic group having a chemical bond at a 
carbon atom. 

5. A compound of claim 4 wherein the aromatic heterocyclic group having a chemical bond at a carbon 
atom, is fury I. thienyi or pyrazolyl group. 

6. A compound of claim 1 wherein the electron attractive group Y is cyano, carbamoyl, thiocarbamoyl or 
trichloromethyl group. 

7. A compound of claim 1 which is represented by the formula: 



20 



X" 



Q"-conh»ch: 



25 



wherein Q" is 



CN 



30 




35 



in^ which B 1 is a phenyl or substituted phenyl group and B 2 is a hydrogen atom or a Ci- S alkyl group; and 
X is a phenyl, fluorine-substituted phenyl, thienyi or furyl group, or its salt. 
8. A compound of claim 7 wherein Q" is 



40 



45 




(Dn 



wherein n is 0, 1, 2, 3 or 4 and I is the same or different and selected from a group comprising a Ct-* 
alkyl, Ci -4 alkoxy. Ci alkylthio or halogen. 
50 9. A compound of claim 1 which is a-(2-phenylimidazo[1,2-a]pyridin-8-ylcarbonylaminoH2-thienyl)- 
acetonitrile or its salt. 

10. A method for preparing a condensed heterocyclic compound of the formula (I) in claim 1 or its salt 
which comprises reacting a compound of the formula 
Q-COZ (II) 

55 wherein Q has the same meaning as defined in claim 1 and Z is a leaving group, 
or its salt with a compound of the general formula 



94 



EP 0 404 190 A1 



5 




(III) 



wherein X and Y are each as defined in claim 1 , or its salt 

1 1 . A fungicidal composition comprising a condensed heterocyclic compound of the formula (I) in claim 
io 1 or its salt, and a carrier or diluent. 

12. A condensed heterocyclic carboxylic acid compound of the formula: 

cr-co-z (iv) 

wherein Q 1 is a condensed heterocyclic group having a nitrogen atom in the bridgehead as follows 




in which R 1 is an Ci-& alkyl, halogen C1-4 alkoxy, Ci -4 . alkylthio, Cg-io aryloxy, Ce-io arylthio, 
alkoxycarbonyl, phenyl, substituted phenyl or aromatic heterocyclic group; R 2 and R 3 are a hydrogen, Ci-6 
alkyl, halogen, nitro, amino, sulfo, mono- or di-alkylsulfamoyl, alkoxycarbonyl, formyl, cyano, phenyl, 
substituted phenyl or aromatic heterocyclic group, provided that when Q 1 is 




and R 1 is COOCH2CH3, either one of R 2 and R 3 is another group than hydrogen atom, and Z is a leaving 
group; 
55 or its salt 

13. A process for preparing a compound of the formula 
Q2-CO-Z (VIII) 

wherein Q 2 is a group of the general formula: 
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70 



75 




or 



K K 




in which R 1 , R 2 and R 3 have the same meanings as defined in claim 11 or its salt which comprises reacting 
a compound of the formula: 



20 



25 



CO-Z 




NH- 



wherein the ring @ is a pyridine, pyridazine, pyrimidine or pyrazine group which is unsubstituted or 
3Q substituted by an Ci-& alkyl, halogen, nitro, amino, sulfo. mono- or di-alkylsulfamoyl, alkoxycarbonyl, 
formyl, cyano, phenyl, substituted phenyl or aromatic heterocyclic group, and Z is a leaving group, 
or its salt 

with a compound of the formula: 



35 



W-CH-CO-R J 



(VI) 



or 



40 



W-CH-NHOH 



(VII) 



45 



wherein W is a halogen atom, and R 1 and R 2 have the same meanings as defined above. 

14. Use of a compound as claimed in claims 1 to 9 as fungicide more particularly for controlling various 
kinds of plant blight such as downy mildew and blight. 



50 



55 
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